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რეზიუმე 
maia maxaraZis disertacia “reaqtiuli simZlavris balansi 
da sistemis mdgradobis sakiTxebi” exeba aqtualur problemas. 
naSromi Sedgeba 159 gverdisagan da doqtoris akademiuri 
xarisxis mosapoveblad wardgenili disertaciis gaformebis 
instruqciis mixedviT moicavs: titulis gverds, xelmowerebis 
gverds, saavtoro uflebebis gverds, reziumes or enaze (qarTul-
inglisuri), Sinaarss (sarCevs), cxrilebis da naxazebis nusxas. 
ZiriTadi teqsti Sedgeba literaturis mimoxilvis, xuTi Tavis, 
daskvnis da gamoyenebuli literaturis siisagan. 
pirvel TavSi gaanalizebulia eleqtrosistemaSi aqtiur da 
reaqtiul simZlavreTa ubalansobis gavlena aqtiuri simZlavris 
deficitis sidideze da naCvenebia, rom sistemaTaSorisi xazis 
(aseve, Sigasasistemo xazis) avariuli gamorTvisas, roca am 
xaziT gadaecema, SedarebiT, mcire sididis aqtiuri simZlavre 
(P2<P’2), mimReb sistemaSi adgili aqvs aqtiuri simZlavris ara Tu 
deficits, aramed siWarbes. agreTve, aqtiuri simZlavris 
deficitis aRmofxvris mizniT aqtiuri datvirTvis gamorTvasTan 
erTad, imavdroulad gamorTuli reaqtiuli simZlavris sididem 
deficitis aRmofxvraze SeiZleba moaxdinos rogorc dadebiTi, 
aseve uaryofiTi gavlena. 
meore TavSi eleqtroenergiis momxmareblebi, maTi 
daniSnulebisa da muSaobis saxasiaTo reJimis mixedviT 
dayofilia sam ZiriTad jgufad: sayofacxovrebo-komunaluri 
momxmareblebi, sazogadoebriv-komunaluri momxmareblebi da 
samrewvelo da maTTan gaTanabrebuli momxmareblebi. 
Catarebulia arsebuli teqnikuri literaturis mimoxilva, 
moyvanilia sxvadasxva avtorebis mier SemoTavazebuli statikuri 
maxasiaTeblebis maTematikurad Caweris modelebi da 
gaanalizebulia am maxasiaTebelTa saxasiaTo parametrebis 
ricxviTi mniSvnelobebi. 
   amave TavSi ganxilulia kombinirebuli datvirTvis konk-
retuli kerZo SemTxvevebi. maTTvis Sedgenili iqna polinomuri 
saxis (meore-mesame rigis) statikuri maxasiaTeblebi da yvela 
konkretuli SemTxvevisTvis gamoTvlili iqna datvirTvis 
maregulirebeli efeqtis ricxviTi mniSnelobebi.   
    dasmulia kombinirebuli datvirTvis polinomuri saxis 
statikuri maxasiaTeblebis dadgenis amocana da Camoyalibebulia 
am amocanis gadawyvetis meTodika yoveli konkretuli 
eleqtruli qselisTvis. 
mesame TavSi gaanalizebulia saqarTvelos energosistemaSi 
gardamavali procesebis mimdinareoba sxvadasxva maTematikuri 
modeliT Cawerili datvirTvis statikuri maxasiaTeblebis 
gaTvaliswinebiT. 
      Sefasebulia am procesebis mimdinareoba reaqtiuli 
simZlavris sxvadasxva xarisxiT ubalansobis pirobebSi.  
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 dadginda, aqtiuri simZlavris deficitis aRmofxvris 
mizniT, gamorTuli momxmareblebis      -is gavlena am miznis 
miRwevaze. 
meoTxe TavSi qveynis masStabiT eleqtromomxmarebelTa 
datvirTvebis struqturizacia da am datvirTvebis ekvivalenturi  
statikuri maxasiaTeblebis dadgena Catarda avtonomiuri 
qselebisTvis calcalke erTmaneTisgan damoukideblad. 
saqarTvelos energosistemis 110/35 kv Zabvis gadacemis 
qseli pirobiTad daiyo 13 avtonomiur qselad (eleqtroener-
getikul regionad), romelTa Soris kavSiri ganxorcielebulia 
220 da 500 kv Zabvis xazebiT da romelTaganac TiToeuli 
manawilebeli qselis konfiguraciisa da momxmarebelTa 
saxeobaTa mixedviT xasiaTdeba individualuri TaviseburebebiT. 
 muSa Zabvis saangariSo diapazonSi (   0,9 1,1) sistemis 
aqtiuri datvirTvis maregulirebeli efeqti icvleba 0,632 1,313 
farglebSi, xolo reaqtiuli datvirTvisa ki – 0,893 6,161 
farglebSi. 
    dadgenili iqna, rom   0,865 0,883 Zabvisas reaqtiuli 
datvirTvis maregulirebeli efeqti uaryofiT mniSvnelobebs 
Rebulobs, rac miuTiTebs masze, rom Zabvis am mniSvnelobidan da 
ufro qveviT energosistemaSi ukve mosalodnelia Zabvis zvavi.  
mexuTe TavSi gamokvleuli iqna eleqtrogadacemis xazis 
gavlena datvirTvis maregulirebel efeqtze da dagenili iqna, 
rom es gavlena aracalsaxaa. mcire sididis datvirTvisas es 
gavlena umniSvneloa. rac metia qvesadguris datvirTva miT 
naklebia reaqtiuli datvirTvis maregulirebeli efeqtis 
ricxviTi mniSvneloba maRal mxares, xolo aqtiuri datvirTvis 
maregulirebeli efeqti, praqtikulad, ar icvleba. agreTve 
dadgenil iqna sadablebeli transformatoris (110/10 kv) gavlena 
datvirTvis maregulirebel efeqtze. 
Seswavlili iqna 110-35 kv Zabvis avtonomiuri 
eleqtroqselis gavlenis masStabebi am qselis momxmarebelTa 
datvirTvis statikur maxasiaTeblebze.  maxasiaTeblebi 
Cawerilia meore rigis polinomis saxiT, rac saSualebas iZleva 
PSS/E programa gamoyenebuli iqnes maxasiaTeblis analizuri 
Caweris saxis Secvlis gareSe. 
 rogorc miRebuli Sedegebis analizi gviCvenebs 
manawilebeli qselis gavleniT jamuri datvirTvis 
maregulirebeli efeqti ramdenme erTeuli procentiT icvleba. es 
miuTiTebs masze, rom qselis gavlenis gaTvaliswinebis gareSe 
miRebuli datvirTvis statikuri maxasiaTeblebi dasaSvebia 
gamoyenebuli iqnes sistemaSi mimdinare nebismieri saxis 
gardamavali procesebis analizisas, Tu ki am avtonomiuri 
qselis datvirTvis SemadgenlobaSi adgili ar aqvs mkveTr 
stuqturul cvlilebebs. 
 
vi 
Abstract 
          Dissertation thesis presented by Maya Makharadze "Reactive power balance 
and system reliability issues" refers to the actual problem. The work consists of 159 
pages and in accordance with the instructions for the doctoral thesis includes: title 
page, signature page, copyright page, a summary in two languages (georgian-english), 
table of contents (index), list of tables and drawings. The main text consists of a 
literature review, five chapters, conclusion and list of references. 
          The first chapter analyzes the impact of the power of active and reactive 
capacity disbalance on active power deficiency size and it is shown that while 
emergency switching of the system line (also referred to as intrasystemic line) when 
this line is conducting relatively small quantity of the active power (P2<P’2), the target 
system has not not the deficit of active power, but the surplus of it. Furthermore, in 
order to eliminate the deficit of active power while switching it off, the rates of the 
reactive power, switched off at the same time may have both positive and negative 
influences on eliminating the deficit. 
          In the second chapter the electricity users are divided in three main groups 
according to their purpose and the characteristic work patterns: consumer communal 
customers, public communal and industrial and equalized users. 
          There is conducted a review of the technical literature, shown the mathematical 
writing models of static characteristics proposed by different authors and also 
analyzed the numerical values of representative parameters of these characteristics. 
          The same chapter covers particular cases of the combined charge. There have 
been drawn up the statistical characteristics for the polinomial types (of the second-
third order) and were calculated numerical values of the regulatory charge effect. 
          There has been set a task to determine the statistical characteristics of the 
combined polynomial charge and shown the methods for each specific electrical 
network. 
          The third chapter analyzes the sequence of transitional processes of the energy 
system of Georgia with due regard to statistical characteristics of loading written 
down by various mathematical models. 
          This sequence of these processes is evaluated in terms of reactive power 
disbalance at varying degrees. 
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          The impact of switched users       achieving this objective has been 
determined for the purpose of elimination the power deficit. 
          The fourth chapter determines the structuring of the charges of the consumers 
nationwide and of equivalent static characteristics for the autonomous networks - 
unconnected to each other. 
          The voltage transmission network 110/35 kW is conventionally divided into 13 
autonomous networks (electric-energetic regions), the connection between them is 
accomplished by 220 and 500 kW voltage lines and each of them is identified by by 
individual features according to the art of users and the configuration of distributing 
networks. 
          Within the rated voltage range (   0,9 1,1) the regulatory effect of active 
load is changing within the scope  0,632 1,313 and  of the reactive load - 
0,893 6,161. 
          It was established that within the voltage   0,865 0,883 regulatory effect of 
reactive load takes negative values, which indicates that from this voltage and down 
the power grid the strain avalanche is expected. 
          The fifth chapter examined the impact of the transmission line on the regulatory 
effect and it has been estimated that this effect is not unique. This effect is negligible 
at small charge. The more the substation load, the less numerical value of reactive 
load regulatory effects on the high side, and the regulatory effect of the active load is 
practically not changing. Moreover, the impact of shortening transformer (110/10 kW) 
on the regulatory effect of the load has been determined. 
          There has been studied the magnitude of the influence of autonomic electric 
networks  at 110-35 kW voltage on the static characteristics of network users. 
Characteristics are written down as the polinoms of the second, which allows the 
program PSS/E to be used without changing the characteristics of the analytical 
writing. 
 The analysis of the results shows, the regulatory effect of the total load is 
influenced by the distributing network onto several percent units. This indicates 
that without considering the influence of the network load the static 
characteristics of the system may be used in any analysis of transient processes, if 
the network load doesn’t show any significant structural changes. 
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xi 
ცხრილების ნუსხა 
cxrili #1.1 37 gv.  E gx 35 gv. “kavkasionis” saxasiaTo reJimebi, roca  
 5001 U kv da 4952 U kv 
cxrili 2.2 47 gv.  satransformatoro punqtebis (sp) datvi-
rTvis erTdroulobis koeficientebi  
cxrili #2.3 47 gv. sacxrovebeli saxlis binis xvedriTi 
eleqtruli datvirTva 
cxrili #2.4 48 gv. Klift.,  Ks-t koeficientebis ricxviTi 
mniSvnelobebi 
cxrili #2.5 48 gv. sazogadoebrivi Senobebisa da dawese-
bulebebi xvedriTi eleqtruli datvirTvebi 
cxrili #2.6 49 gv. momxmarebelTa struqtura jgufebis 
mixedviT industriul  qalaq gotlandsa da 
stokholmSi 
cxrili #2.7 54 gv. maCvenebliani modelebis v, f,v, f para-
metrebi 
cxrili #2.8 64 gv.  50-biniani sacxovrebeli korpusis datvir-
Tva 
cxrili #2.9 72 gv. kombinirebuli datvirTvebis maxasiaTebeli   
 parametrebi 
cxrili #2.10 73 gv. kombinirebuli datvirTvis maregulirebeli  
efeqti 
cxrili #3.1 84 gv. “muxranis” xazze aqt. Dda reaqt. simZlavris    
sidideebi sam sxvadasxva reJimSi 
cxrili #4.1 93 gv. saqarTvelos energetikuli regoinebis  
maqsimaluri datvirTvebi (2008/2009/2010w.w) 
cxrili #4.2 95 gv. energosistemis kvanZebis aqtiuri datvirTv-
ebi  (mgvt) 
cxrili #4.3 99 gv.  „d.baTumis“ jamuri  datvirTvis statikuri    
maxasiaTeblebi 
cxrili #4.4 99 gv.  “engurhesis” qvesadguris avtonomiuri  qse- 
lis jamuri datvirTvis statikuri maxasiaTeblebi 
cxrili #4.5 100 gv.  “vardnilihesi 1” 220/110 kv Zabvis avto-
nomiuri  qselis  jamuri datvirTvis statikuri 
maxasiaTeblebi 
cxrili #4.6 101 gv.  “zugdidis” qvesadguris avtonomiuri 
qselis jamuri datvirTvis statikuri maxasia-
Teblebi  
cxrili #4.7 102 gv. “menjis” qvesadguris avtonomiuri qselis  
jamuri datvirTvis statikuri maxasiaTeblebi 
cxrili #4.8 103 gv.  “ xorga 220” qvesadguris avtonomiuri qse- 
lis jamuri datvirTvis statikuri maxasiaTeblebi 
cxrili #4.9 104 gv. “d.quTaisis” qvesadguris avtonomiuri  qse- 
lis jamuri datvirTvis statikuri maxasiaTeblebi               
cxrili #4.10 105 gv. “wyaltubos” qvesadguris avtonomiuri qse-  
lis jamuri datvirTvis statikuri maxasiaTeblebi  
xii 
cxrili #4.11 106 gv. “zestafonis” qvesadguris avtonomiuri qse- 
lis jamuri datvirTvis statikuri maxasiaTeblebi 
cxrili #4.12 107 gv. “lajanuris” qvesadguris avtonomiuri qse-  
lis jamuri datvirTvis statikuri maxasiaTeblebi 
cxrili #4.13 107 gv. “xaSuris” qvesadguris avtonomiuri qselis  
jamuri datvirTvis statikuri maxasiaTeblebi 
cxrili #4.14 109 gv. “goris” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi  
cxrili #4.15 109 gv. “qsanis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
cxrili #4.16 110 gv. “Jinvalis” qvesadguris avtonomiuri  qse-
lis jamuri datvirTvis statikuri maxasiaTeblebi  
cxrili #4.17 111 gv. “gldanis” qvesadguris avtonomiuri  qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
cxrili #4.18 112 gv. “lisis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
cxrili #4.19 113 gv. “didubis” qvesadguris avtonomiuri qselis 
kvanZebis datvirTvebis statikuri maxasiaTeblebi            
cxrili #4.20 114 gv. “navTluRis” qvesadguris avtonomiuri  qse- 
lis jamuri datvirTvis statikuri maxasiaTeblebi  
cxrili #4.21 115 gv. “ xramihesi 2-is ” qvesadguris avtonomiuri   
qselis jamuri datvirTvis statikuri  maxasiaTeb-
lebi 
cxrili #4.22 116 gv. “ rusTavis ” qvesadguris avtonomiuri  qse- 
lis jamuri datvirTvis statikuri maxasiaTeblebi  
cxrili #4.23 117 gv. “marneulis” qvesadguris avtonomiuri  qse- 
lis kvanZebis datvirTvebis statikuri maxasiaTeb-   
lebi 
cxrili #4.24 118 gv. “ gurjaanis ” qvesadguris avtonomiuri qse-   
lis jamuri datvirTvis statikuri Mmaxasia-
Teblebi 
cxrili #4.25 119 gv. Tbilsresis qvesadguris avtonomiuri 
qselis jamuri datvirTvis statikuri maxa-
siaTeblebi 
cxrili #4.26 119 gv. saqarTvelos eleqtroenergetikuli regi-
onebis 220/110 kv Zabvis qvesadgurebis 110/35 kv 
Zabvis manawilebeli qselis kombinirebuli 
datvirTvebis statikuri maxasiaTeblebi 
cxrili #4.27 120 gv. kombinirebuli datvirTvebis  maregurile-
beli efeqti 
cxrili #4.28 122 gv. kombinirebuli datvirTvis cvlileba 
(procen  tebSi) Zabvis cvlicebisas (fardobiT 
erTeulebSi) 
cxrili #4.29 123 gv. saqarTvelos eleqtrosistemis momxma-
rebelTa saxasiaTo jgufebis jamuri datvirTvebi 
da xvedriTi wili 
cxrili #4.30 124 gv. eleqtrosistemis jamuri datvirTvis 
maregulirebeli efeqti 
cxrili #5.1 132 gv.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mni-  
xiii 
Svnelobisas (q/s „avangardi“) 
cxrili #5.2 133 gv.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mni-  
Svnelobisas datvirTvis 2-jer gazrdisas (q/s 
„avangardi“) 
cxrili #5.3 133 gv.  მაღ da  მაღ sidideebi Zabvis sxvadasxva 
mniSvnelobisas datvirTvis 3-jer gazrdisas (q/s 
„avangardi“) 
cxrili #5.4 134 gv. datvirTvis cvlilebaTa mniSvnelobebi  
procentebSi (q/s „avangardi“) 
cxrili #5.5 136 gv.   მაღ da  მაღ sidideebi Zabvis sxvadasxva 
mniSvnelobisas(q/s „varkeTili“)  
cxrili #5.6 137 gv.  მაღ da  მაღ sidideebi Zabvis sxvadasxva 
mniSvnelobisas datvirTvis 2-jer gazrdisas (q/s 
„varkeTili“) 
cxrili #5.7 137 gv.   მაღ da  მაღ sidideebi Zabvis sxvadasxva 
mniSvnelobisas datvirTvis 3-jer gazrdisas (q/s 
‚varkeTili„) 
cxrili #5.8 138 gv. datvirTvis cvlilebaTa mniSvnelobebi  
procentebSi (q/s „varkeTili“) 
cxrili #5.9 140 gv.  მაღ da  მაღ sidideebi Zabvis sxvadasxva  
mniSvnelobisas (q/s „jugaani“)  
cxrili #5.10 140 gv.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mni- 
Svnelobisas datvirTvis 2-jer gazrdisas  (q/s 
„jugaani“) 
cxrili #5.11 141 gv.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mni- 
Svnelobisas datvirTvis 3-jer gazrdisas (q/s „ju- 
gaani„) 
cxrili #5.12 141 gv. datvirTvis cvlilebaTa mniSvnelobebi  
procentebSi (q/s „jugaani“) 
cxrili #5.13 144 gv.  თავი  da  თავი   simZlavreTa sidideebi Zabvis   
sxvadasxva mniSvnelobisas 
cxrili #5.14 145 gv.  თავი  da  თავი   simZlavreTa sidideebi Zabvis     
sxvadasxva  mniSvnelobisas, roca datvirTva  
gaxda 2-jer meti (35 kv Zabvis g/x) 
cxrili #5.15 146 gv.  თავი  da  თავი   simZlavreTa sidideebi Zabvis   
sxvadasxva mniSvnelobisas (110 kv Zabvis g/x) 
cxrili #5.16 146 gv.  თავი  da  თავი   simZlavreTa sidideebi Zabvis  
sxvadasxva mniSvnelobisas, roca xazis sigrZe 2-
jer   metia (110 kv Zabvis g/x)  
cxrili #5.17 147 gv.  თავი  da  თავი   simZlavreTa sidideebi Zabvis  
sxvadasxva mniSvnelobisas, roca datvirTva xazis  
 boloSi 2-jer gaizarda (110 kv Zabvis g/x)  
cxrili #5.18 148 gv. cxr.5.18.  თავი  da  თავი   simZlavreTa sidide-
ebi Zabvis sxvadasxva mniSvnelobisas, roca xazis 
sigrZe 2-jer gaizarda, xolo datvirTva ar 
Secvlila (110 kv Zabvis g/x) 
cxrili #5.19 152 gv. datvirTvaTa mniSvnelobebi (fardobiT 
xiv 
erTeulebSi) 
cxrili #5.20 153 gv. 6-10 kv Zabvis kvanZebis jamuri datvirTvebis  
statikuri maxasiaTeblebi manawilebeli qselis 
gavlenis gareSe 
cxrili #5.21 154 gv. 6-10 kv Zabvis kvanZebis jamuri datvirTvebis  
statikuri maxasiaTeblebis maregulirebeli 
efeqti manawilebeli qselis gavlenis gareSe 
cxrili #5.22 154 gv. qselis jamuri datvirTvebis statikuri 
maxasiaTeblebi avtonomiuri qselis gavlenis 
gaTvaliswinebiT 
cxrili #5.23 154 gv. qselis  jamuri datvirTvebis statikuri 
maxa-siaTeblebis  maregulirebeli efeqti 
manawilebeli qselis gavlenis gaTvaliswinebiT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xv 
ნახაზების ნუსხა 
 
nax.1.1 32 gv. sixSiris cvlileba sistemaSi: a – mxolod reaqti-
uli simZlavris balansis darRvevisas; b- aqtiuri da 
reaqtiuli simZlavris balansis erTdrouli  
darRvevisas. 
nax.1.2 36 gv. gamartivebuli energogaerTianeba 
nax.1.3 38 gv. mimReb sistemaSi aqtiuri simZlavris deficitis 
eqsportirebul simZlavreze damokidebulobis grafiki 
nax.1.4 38 gv. ekvivalentur sistemaTa gamartivebuli sis-
temaTaSorisi kavSiri 
nax.1.5 41 gv. sistemaTaSorisi kavSiris avariuli gamorTvisas  
mimReb sistemaSi sixSirisa da Zabvis cvlilebis xasiaTi 
(Zabvis regulirebis mowyobiloba gamoyvanilia 
moqmedebidan)  
nax.1.6 42 gv. sistemaTaSorisi kavSiris avariuli gamorTvisas 
mimReb sistemaSi sixSirisa da Zabvis cvlilebis xasiaTi 
(Zabvis regulirebis mowyobiloba moqmedebaSia) 
nax.1.7 43 gv. sixSiris cvlilebis xasiaTi 
nax.1.8 43 gv. mimReb sistemaSi  Zabvis    cvlileba 
nax.2.1 55 gv. ganaTebis naTurebis polinomuri (a) da maC-
venebliani (b) statikuri maxasiaTeblebi 
nax.2.2 55 gv. asinqronuli Zravas polinomuri statikuri maxa-
siaTebeli 
nax.2.3 58 gv. 110-220 kv Zabvis salteze kombinirebuli reaqtiuli 
datvirTvis ststikuri maxasiaTeblebi momxmareblis 
sxva-dasxva      ნ mniSvnelobebisas 
nax.2.4 61 gv.  erTi konkretuli binis  kombinirebuli dat-
virTvis statikuri maxasiaTeblebi 
nax.2.5 62 gv. sacxovrebeli binis kombinirebuli datvirTvis 
maregulirebeli efeqti 
nax.2.6 63 gv. sacxovrebeli binis kompleqsuri datvirTvis 
calkeuli eleqtromimRebis statikuri maxasiaTeblebi: 
a)varvare-bis naTurebi; b) macivari: g) sarecxi manqana; 
d)televizori; e) mtversasruti; v) wylis gamacxelebeli 
nax.2.7 65 gv.  50-biniani sacxovrebeli korpusis datvirTvis 
statikuri maxasiaTeblebi 
nax.2.8 66 gv.  administraciuli Senobebis da ofisebis 
datvirTvis statikuri maxasiaTeblebi: a) dRis periodi; 
b) Ramis   periodi 
nax.2.9 67 gv.  administraciuli Senobebis da ofisebis aqtiuri 
(a) da reaqtiuli (b) datvirTvebis maregulirebeli   
efeqti 
nax.2.10 68 gv. msxvili samrewvelo sawarmos kombinirebuli 
datvirTvis statikuri maxasiaTeblebi 
nax.2.11 69 gv.  qalaqis sacxovrebeli raionis kombinirebuli  
datvirTvis statikuri maxasiaTeblebi 
xvi 
nax.2.12 70 gv.  qalaqis samrewvelo raionis kombinirebuli dat-
virTvis statikuri maxasiaTeblebi 
nax.3.1 77 gv.  PSS/E programuli kompleqsis saSualebiT  mode-
lirebuli gardamavali procesi sam sxvadasxva  
SemTxvevaSi 
nax.3.2 78 gv. magaliTi 2-is mixedviT sixSiris cvlilebis 
mrudeebi 
nax.3.3 79 gv. magaliTi 3-is mixedviT sixSiris cvlilebis 
mrudeebi                
nax.3.4 79 gv. qselis datvirtvis cvlileba Zabvis cvlilebiT   
nax.3.5 80 gv. maRali Zabvis kvanZSi mierTebuli jamuri 
datvirTvis cvlilebis kanonzomiereba 
nax.3.6 81 gv. „Jinvali 220“ qvesadguris 110-35 kv Zabvis qseli 
nax.3.7 82 gv. sixSiris  nazrdi momxmareblis datvirTvis 
cvlilebisas 
nax.3.8 83 gv. sistemis momxmarebelTa mier moTxovnili aqtiuri  
simZlavre     
nax.3.9 83 gv.  datvirTvis cvlileba 110 kv Zabvis “diRomis”   
qvesadgurSi    
nax.3.10 84 gv. sixSiris cvlileba eleqtrosistemaSi 
nax.3.11 85 gv. sixSiris cvlileba, roca P=0mgvt 
nax.3.12 85 gv. sixSiris cvlileba, roca P=63 mgvt 
nax.3.13 85 gv.  sixSiris cvlileba, roca P= -75 mgvt 
nax.3.14 85 gv. sixSiris gadaxris damokidebuleba xazSi gamavali   
reaqtiuli simZlavris sididesa da mimarTulebaze 
nax.3.15 87 gv. “muxranis” xazis avariuli amorTvis SemTxvevaSi 
sistemaSi warmoqmnili aqtiuri simZlavris  ubalansobis 
aRmofxvris mizniT gamorTuli  sxvadasxva     -is mqone 
sxvadasxva  P sididis aqtiuri  datvirTvebi. 
nax.3.16 89 gv. “muxranis” xazis avariulad gamorTvisas   ele-
qtrosistemaSi sixSiris cvlilebis mrudi 
nax.3.17 90 gv. “muxranis” xazis avariulad  gamorTvisas  
gardamavali procesis  mimdinareobis suraTi roca  
azerbaijanidan saqarTvelos eleqtrosistemaSi  
Semoedineba 580+j100 mgva                       
nax.3.18 90 gv. “muxranis” xazis ava riulad gamorTvisas gardama  
vali  procesis mimdinareobis suraTi, roca  azerbaija-
nidan saqarTvelos el.sistemaSi   Semoedineba 1186+j117 
mgva                      
nax.4.1 97 gv. 220/110 kv Zabvis “d.baTumis” qvesadguris 110/35 kv 
Zabvis avtonomiuri qseli  
nax.4.2 99 gv.  engurhesis 220/110 kv Zabvis qvesadguris 110/35 kv 
Zabvis avtonomiuri qseli 
nax.4.3 100 gv. 220/110 kv Zabvis “vardnilihesi 1” qvesadguris 
avtonomiuri qseli 
nax.4.4 101 gv.  220/110 kv Zabvis “zugdidis” qvesadguris 110/35 kv 
Zabvis avtonomiuri qseli 
nax.4.5 102 gv.  220/110 kv Zabvis “menjis” qvesadguris 110/35 kv 
Zabvis avtonomiuri qseli 
xvii 
nax.4.6 103 gv.  “xorgas” qvesadguris 110/35 kv Zabvis qseli 
nax.4.7 104 gv.  “d.quTaisis” qvesadguris 110/35 kv Zabvis av-
tonomiuri  qseli 
nax.4.8 105 gv.  “wyaltubos” qvesadguris 110/35 kv Zabvis avtono-
miuri  qseli 
nax.4.9 106 gv. “d.zestafonis” qvesadguris 110/35 kv Zabvis  
avtonomiuri qseli 
nax.4.10 107 gv.  lajanurhesis 220/110 kv Zabvis qvesadguris  av-
tonomiuri qseli 
nax.4.11 108 gv.  220/110 kv Zabvis “xaSuris” qvesadguris 110/35 kv   
Zabvis avtonomiuri qseli 
nax.4.12 108 gv. 220/110 kv Zabvis “goris” qvesadguris avtonomiuri  
qseli 
nax.4.13 109 gv.  220/110 kv Zabvis “qsanis” qvesadguris avtonomiuri    
qseli 
nax.4.14 110 gv. Jinvalhesis 220/110 kv Zabvis qvesadguris av-
tonomiuri qseli 
nax.4.15 111 gv.  220/110 kv Zabvis “gldanis” qvesadguris av-
tonomiuri qseli 
nax.4.16 112 gv.  220/110 kv Zabvis “lisis” qvesadguris avtonomiuri   
qseli 
nax.4.17 113 gv.  220/110 kv Zabvis “didubis” qvesadguris 
avtonomiuri qseli 
nax.4.18 114 gv.  220/110 kv Zabvis “navTluRis” qvesadguris av-
tonomiuri qseli 
nax.4.19 115 gv.  220/110 kv Zabvis “xramihesi 2-is” qvesadguris 
avtonomiuri qseli 
nax.4.20 115 gv.  220/110 kv Zabvis “rusTavis” qvesadguris 
avtonomiuri  qseli 
nax.4.21 117 gv.  220/110 kv Zabvis “marneulis” qvesadguris av-
tonomiuri qseli 
nax.4.22 118 gv.  220/110 kv Zabvis “gurjaanis” qvesadguris 
avtonomiuri qseli 
nax.4.23 119 gv.  Tbilsresis 220/110 kv Zabvis qvesadguris avtono-
miuri qseli 
nax.5.1 127 gv. aqt. simZlavris danaargebis cos -ze damo-
kidebulebis grafiki 
nax.5.2 130 gv. cos მაღ,-is damokidebuleba tr-ris datvi-
rTulobaze (TM – 400/10/0.4) 
nax.5.3 130 gv. cos მაღ, -is damokidebuleba tr-ris datvirTu-
lobaze (TM – 400/35/11 
nax.5.4 135 gv. datvirTvis statikuri maxasiaTeblebi trans-
formatoris dabali da maRali Zabvis mxares 
nax.5.5 136 gv. datvirTvis maregulirebeli efeqti trans-
formatoris  dabali da maRali Zabvis mxares 
nax.5.6 142 gv.  reaqtiuli simZlavris statikuri maxasiaTebeli 
transformatoris dabal (1) da maRal (2) mxares: a) 110/10 
kv Zabvis qvesadguri “varkeTili”; b) 110/10 kv Zabvis 
qvesadguri “avangardi” 
xviii 
nax.5.7 151 gv.  110-35 kv Zabvis avtonomiuri qseli 
nax.5.8 152 gv.  110-35 kv Zabvis avtonomiuri qselis Canacvlebis  
saangariSo sqema 
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შესავალი 
mecnieruli siaxle.  eleqtrosistemaSi mimdinare nebismie-
ri gardamavali procesis, rogorc gardamavali reJimis Semadge-
nili nawilis, kvleva dRemde xSir SemTxvevaSi warmoebs anali-
zis meTodiT, romelic gansazRvravs reJimis parametrebis droSi 
cvalebadobis siCqares da avlens sxvadasxva saxis faqtorebis 
gavlenis masStabebs am procesis mimdinareobaze.  
    kompiuteruli teqnikis iseTi miRwevebis pirobebSi, romelsac 
adgili aqvs dRes, SesaZlebeli gaxda analizis meTodidan gada-
videT sinTezis meTodze, rac gulisxmobs mas, rom moiZebnos 
iseTi xerxebi da saSualebani, romelic SesaZlebels gaxdis gaa-
nalizdes sistemis nebismieri elementis qceva moulodnelad 
warmoqmnili gardamavali procesis mimdinareobisas, Sefasdes 
procesis mimdinareobaze sistemaSi arsebuli gavlenis faqto-
rebi, moxdes maTze zemoqmedeba, raTa gardamavali procesis 
mimdinareobas mieces sasurveli mimarTuleba da sistemis muSao-
bis mdgradobis xarisxi ayvanili iqnes ufro maRal doneze. 
aseTi marTvadi elementebisa da maTze adekvaturi zemoqmedebis 
saSualebaTa moZieba da realizacia miiRweva, swored, sinTezis 
amocanis gadaWris gziT. 
    energetika, rogorc kibernetikuli tipis didi sistema, 
moiTxovs funqcionaluri marTvis axali meTodebisa da axali 
modgomebis gamoyenebas. gardamavali procesebis siRrmiseuli 
Seswavla, analizi da mis mimdinareobaze mTeli rigi faqtorebis 
gavlenis gamokvleva saSualebas mogvcems SevafasoT da 
SevimuSavoT am faqtorebze mizanmimarTuli zemoqmedebis xerxebi 
da meTodebi procesis sasurveli mimarTulebiT warmarTvisTvis, 
anu dasmuli amocanis (problemis) gadawyvetisas gamoviyenoT 
sinTezis meTodi. romlis detaluri analizis saSualeba mogvca 
eleqtruli sistemebis rogorc damyarebuli, aseve gardamavali 
reJimebis gaangariSebis kompiuterulma programam PSS/E. 
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kvlevis aqtualuroba. eleqtruli sistemis muSaobis 
saimedoobisa da mdgradobis sakiTxi uSualo damokidebulebaSia 
aqtiuri simZlavris balansis uzrunvelyofis sakiTxTan. aqtiuri 
simZlavris balansis darRveva SeiZleba gamowveuli iqnas sxvada-
sxva mizeziTa da sxvadasxva xarisxiT. umravles SemTxvevaSi, 
aqtiuri simZlavris balansis darRvevisas, irRveva reaqtiuli 
simZlavris balansic. kerZod, datvirTuli generatoris avariuli 
gamorTva gamoiwvevs rogorc aqtiuri, aseve reaqtiuli 
simZlavris deficits, xolo samrewvelo regionis avariuli 
gamorTva ki iwvevs amave simZlavreebis siWarbes. 
kvlevis aqtualoba mdgomareobs masSi, rom dRemde 
sitemaTaSorisi xazis avariulad gamorTvisas aqtiuri 
simZlavris deficiti ganixileboda im aqtiuri simZlavris 
tolad, romelic gaedineboda aRniSnul xazSi avariuli 
gamorTvis wina momentSi. radganac Tanamedrove sistemaTaSorisi 
kavSirebi ganxorcielebulia zemaRali Zabvis xazebiT, romelSic 
adgili aqvs didi sididis reaqtiuli simZlavris generacias,  
saWiroa mimReb sistemaSi aqtiuri simZlavris deficiti 
Sefasebuli iqnes am xazSi gamavali aqtiuri da reaqtiuli 
simZlavreTa mixedviT. 
am problemis gadawyveta mniSvnelovnad gazrdis 
momxmarebelTa eleqtromomaragebis saimedoobis dones. Sedegad 
Semcirdeba energiis miuwodeblobiT gamowveuli moraluri Tu 
ekonomikuri zarali. 
Sedegi. gakeTda qveynis masStabiT eleqtromomxmarebelTa 
datvirTvebis struqturizacia da am datvirTvebis ekvivalenturi  
statikuri maxasiaTeblebis dadgena Catarda avtonomiuri 
qselebisTvis calcalke erTmaneTisgan damoukideblad. 
    yvela avtonomiuri qselisTvis miRebulia principi, rom 
eleqtromomxmareblebi, zogadad, dayofilia xuTi sxvadasxva 
saxis kombinirebul momxmareblebad, romelTaTvis Sedgenili 
iqna polinomuri saxis (mesame rigis) statikuri maxasiaTeblebi.  
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   miRebulia saqarTvelos eleqtrosistemis yvela 110/35 kv Zabvis 
manawilebeli qselis datvirTvis  statikuri maxasiaTeblebi, 
romelic gamoyenebuli iqneba sistemaSi rogorc damyarebuli, 
aseve gardamavali reJimebis gaangariSebisas. 
naSromis aprobacia. naSromis ZiriTadi Sedegebi 
warmodgenili iqna saqarTvelos teqnikuri universitetis #17 
mimarTulebis Tematur seminarze, me-3 koloqviumze da mowone-
buli iqna. 
2012 weli saqarTvelos teqnikuri universitetis Ria 
saerTaSoriso samecniero konferencia, eleqtroenergetikis 
seqcia – I adgili. 
sadisertacio naSromi moicavs 159 gverds da Sedgeba 
Sesavlis, xuTi Tavis, daskvnis, gamoyenebuli literaturis 
siisagan.  
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1. ლიტერატურის მიმოხილვა 
1. Конюхова Е.А. Электроснабжение объектов. Москва: Мастерство. 2002, 320 с. 
ganxilulia momxmarebelTa dayofa maTi daniSnulebisa da 
muSaobis saxasiaTo reJimebis mixedviT. aq ganixileba: 
sayofacxovrebo-komunaluri, sazogadoebrivi-komunaluri, 
samrewvelo da masTan gaTanabrebuli momxmareblebi. 
   daxasiaTebulia TiToeuli am jgufis eleqtromimRebebi da 
aRwerilia maTi muSaobis specifiuroba. sainJinro 
gaangariSebisTvis skmarisi sizustiT Sefasebulia am 
momxmarebelTa maqsimumSi moxvedris erTdroulobis 
koeficientebi, romlebic mocemulia Sesabamisi cxrilis saxiT. 
 
2. g.maxaraZe. v.begiaSvili, b.darCia, eleqtruli energiis gadacema   
da  ganawileba, gam-ba „universali“, 2006, 532gv.  
ganxilulia sixSiris regulirebis sakiTxebi sistemis 
muSaobis damyarebul reJimebSi. gaanalizebulia sixSiris 
damyarebis procesi aqtiuri simZlavris cxeli rezervis 
ukmarisobis pirobebSi. 
  
3. Kerstin Lindén and Inger Segerqvist. Modelling of Load Devices and  Studying 
Load/System Characteristics. Göteborg:Technical Report No.131LDepartment of 
Electrical Power Systems School of Electrical and Computer Engineering.1992,138 p. 
rogorc magaliTi, naCvenebia Sotlandis ori qalaqis 
eleqtruli datvirTvis struqtura (procentebSi), riTac 
Sefasebulia qalaqis datvirTvis jgufis saxeoba. kerZod, erTi 
maTgani ZiriTadad industriuli (samrewvelo) datvirTvis 
qalaqia, xolo meore maTgani ufro sacxovreblo-komunaluri da 
savaWro organizaciebis datvirTvis qalaqia. Cawerilia 
Sesabamisi saxis datvirTvis statikuri maxasiaTeblebi. 
 
4. Raymond R. Shoults., Larry D. Swift. Power system loads. Mexico: New Mexico 
state university. 1995, IV, pp 3-13 
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mocemulia datvirTvebis ufro detaluri statikuri 
maxasiaTeblebi. aq datvirTvebi dayofilia ufro met jgufebad 
(tipebad) da, Zabvis cvlilebis gavlenis garda, gaTvalis-
winebulia garemos temperaturisa da Zravebis datvirTulobis 
koeficientebi. calkeuli tipis eleqtromimRebTa statikuri 
maxasiaTeblebi Cawerilia fardobiT erTeulebSi. 
 
5. Веников  В.А.  Переходные электромеханические процессы в электрических  
системах.  Москва: Высшая школа. 1978, 320 с. 
 
6. ruxvaZe m. eleqtruli sistemebis mdgradoba. Tbilisi: 
universali. 2009, 182 gv.  
[5] da [6]-Si gaanalizebulia eleqtrosistemaSi mimdinare 
eleqtromeqanikuri procesebi. am procesebis mimdinareobis 
Sefasebisas gaTvaliswinebulia mxolod aqtiuri simZlavris 
ubalansobis faqtori. miRebulia sistemis moZraobis gantoleba 
da Catarebulia sistemis mdgradobis analizi. 
 
7. maxaraZe g., maxaraZe m., sulaSvili m. transformatoruli ubnis 
gavlena aqtiuri  simZlavris koeficientze.  energia. 2011, #1(57), 
gv.100-102.  
 gamokvleulia transformatoris ubnis gavlena aqtiuri 
simZlavris koeficientis cvlilebaze. Dadgenilia am koefi-
cientis gauaresebis (Semcirebis) kanonzomiereba transfor-
matoris ubnis datvirTulobisagan damokidebulebaSi. 
 
8.  Методические  указания по определению устойчивости энергосистем, Часть 
1.  ВНИИЭ, МЭИ, ВГПИиНИИ Энергосетьпроект, ЦДУ ЕЭС СССР, ИЭД АН  
УССР и НИИПТ. Москва, 1977, 236 с.  
 
mocemulia rekomendacia datvirTvis statikuri 
maxasiaTeblis Caweris formis mimarT, roca ar aris cnobili 
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konkretuli monacemebi datvirTvis struqtuli Semadgenlobis 
Sesaxeb.  
 
9.  .  maxaraZe m.,  ruxvaZe m. eleqtrosistemaSi sixSiris marTvis   
sakiTxebi  reaqtiuli simZlavris balansis darRvevisas.  energia. 
2010, #2(54), gv. 55-59.   
 ganxilulia saqarTvelos eleqtrosistemaSi sixSiris 
marTvis sakiTxebi reaqtiuli simZlavris balansis darRvevisas. 
Dadgenilia ruseTisa da saqarTvelos eleqtrosistemebis 
damakavSirebeli 500 kv Zabvis eleqtrogadamcemi xazis saxasiaTo 
reJimebi. 
  
10. maxaraZe m. reaqtiuli simZlavris ubalansoba da gardamavali 
procesebis mimdinareobis analizi. energia. 2011, #2(58), gv. 23-25. 
 gaanalizebulia sistemaTaSorisi xazis avariuli 
amorTvisas simZlavris mimReb sistemaSi aqtiuri simZlavris 
mosalodneli deficitis warmoqmnis farglebSi importirebul 
simZlavresTan damokidebulebaSi amave sistemaSi reaqtiuli 
simZlavris Semodinebis gaTvaliswinebiT. 
  
11. maxaraZe m. saqarTvelos eleqtrosistemis 220 kv Zabvis 
kvanZebSi mierTebuli kombinirebuli datvirTvebis statikuri 
maxasiaTeblebi.  energia. 2012, #4(64), gv. 11-15. 
 dadgenilia 110-35 kv Zabvis gadacemis qselis gavlenis 
masStabebi kombinirebuli datvirTvis ekvivalentur statikur 
maxasiaTeblebze. 
 
12. Веников В. А. и др, Электрические системы. Москва: Высшая школа. 1971, 
Т.2, 440 c. 
13. . Глазунов А. А., Глазунов А. А. Электрические системы.  М-Л: ГЭИ. 1960, 
368 c. 
 [12] da  [13]-Si gadmocemulia eleqtrosistemis muSaobis 
damyarebuli reJimebis gaangariSebis meTodebi, Camoyalibebulia 
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sixSirisa da Zabvis regulirebis principebi da SemoTavazebulia 
am parametrTa regulirebis yvelaze metad gavrcelebuli 
saSualebani da xerxebi. 
 
14. maxaraZe m. kombinirebuli datvirTvis statikuri  maxa-
siaTeblebi. studentTa me-80 Ria saerTaSoriso samecniero 
konferencia. Tezisebis krebuli. „teqnikuri universiteti“. 2012, 
gv. 51. 
 Catarebulia arsebuli literaturis mimoxilva, moyvanilia 
sxvadasxva avtorebis mier SemoTavazebuli statikuri maxasia-
Teblebis Caweris modelebi da gaanalizebulia am maxasia-
TebelTa saxasiaTo parametrebis ricxviTi mniSvnelobebi. 
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2. შედეგები და მათი განსჯა 
 
   Sedgenili iqna konkretuli kombinirebuli datvirTvis 
(sacxovrebeli bina, administraciuli Senobebi da ofisebi, 
msxvili samrewvelo sawarmo, samrewvelo kvartali, sacxovre-
beli kvartali) statikuri maxasiaTeblebi. momxmarebelTa struq-
turuli Semadgenlobis gaTvaliswinebiT dadgenilia aRniSnuli 
maxasiaTeblebi saqarTvelos eleqtrosistemis yvela 110/35 kv 
Zabvis manawilebeli qselis 6-10 kv Zabvis salteze.  
    miRebulia saqarTvelos eleqtrosistemis yvela 110/35 kv 
Zabvis manawilebeli qselis datvirTvis  statikuri maxasiaTeb-
lebi, romelic gamoyenebuli iqneba sistemaSi rogorc damyare-
buli, aseve gardamavali reJimebis gaangariSebisas. maxasiaTeb-
lebi Cawerilia meore rigis polinomis saxiT, rac saSualebas 
iZleva PSS/E programa gamoyenebuli iqnes maxasiaTeblis 
analizuri Caweris saxis Secvlis gareSe. 
   6-10 kv Zabvaze dadgenili maxasiaTeblebi daarqivebulia, rac 
saSualebas gvaZlevs martivad gadaangariSdes manawilebeli 
qselis statikuri maxasiaTeblebi datvirTvaSi struqturuli 
Semadgenlobis cvlilebis SemTxvevaSi. 
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3. ექსპერიმენტული ნაწილი 
 
        PSS/E kompiuteruli programis saSualebiT gaanalizebuli 
iqna saqarTvelos eleqtrosistemaSi sxvadasxva saxis garda-
mavali reJimebi da dadginda, rom reaqtiuli simZlavris 
ubalansoba mniSvnelovnad moqmedebs aqtiuri simZlavris 
ubalansobis sidideze. 
 saqarTvelos energosistemis 110/35 kv Zabvis gadacemis 
qseli pirobiTad daiyo 13 avtonomiur qselad (eleqtroenerge-
tikul regionebad), romelTa Soris kavSiri ganxorcielebulia 
220 da 500 kv Zabvis xazebiT da TiToeuli manawilebeli qseli 
konfiguraciisa da momxmarebelTa saxeobaTa mixedviT xasiaTdeba 
individualuri TaviseburebebiT.  
2009 wlis 16 dekembris saqarTvelos eleqtrosistemaSi 
Catarebuli sakontrolo gazomvebis safuZvelze miRebuli 
monacemebiT calkeuli eleqtroenergetikuli regionis sada-
blebeli qvesadgurebis 10 kv Zabaze mierTebuli kombinirebuli 
datvirTvisTvis miRebuli iqna datvirTvis statikuri 
maxasiaTeblebi, romelTa saSualebiT dadgenili iqna 
avtonomiuri qselis kombinirebuli datvirTvis statikuri 
maxasiaTeblebi.    
PSS/E kompiuteruli programis saSualebiT TiToeuli 
avtonomiuri qselisaTvis Cavatare reJimebis gaangariSeba (anu am 
qselis 220 kv Zabvis qselTan mierTebis wertilSi) muSa Zabvis 
sxvadasxva mniSvnelobaze  U*=0,9  1.1, 0.05 bijiT. 
     miRebuli Sedegebis mixedviT avage statikuri 
maxasiaTeblebi. 
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Tavi 1. amocanis dasma 
1.1. simZlavreTa balansi eleqtrosistemaSi        
    saqarTvelo aqtiuradaa CarTuli Savi zRvis auzis qveynebis 
energetikuli integraciis procesSi. saqarTvelos energosistema, 
dRes arsebuli da perspeqtiuli  500 kv Zabvis eleqtrogadacemis 
qselis gaTvaliswinebiT, mezobeli qveynebis energosistem-
ebisaTvis saimedo partniors warmoadgens eleqtruli energiis 
mimocvlis procesSi. 
     eleqtruli sistemis mdgradi muSaoba uzrunvelyofilia 
mxolod maSin, roca turbinebis meqanikur simZlavreTa jami 
mTeli qselis jamuri eleqtruli datvirTvis tolia. am tolo-
bis darRveva, rac teqnikur literaturaSi aqtiuri simZlavris 
balansis darRvevis terminiT moixsenieba, iwvevs turbina-gene-
ratoris brunvTa ricxvis Secvlas. aqtiuri simZlavris balansis 
darRveva SeiZleba gamowveuli iqnes sxvadasxva mizeziTa da 
sxvadasxva xarisxiT. umravles SemTxvevaSi, aqtiuri simZlavris 
balansis darRvevisas, irRveva reaqtiuli simZlavris balansic. 
kerZod, datvirTuli generatoris avariuli gamorTva gamoiwvevs 
rogorc aqtiuri, aseve reaqtiuli simZlavris deficits, xolo 
samrewvelo regionis avariuli gamorTva ki iwvevs amave simZlav-
reebis siWarbes. 
        PSS/E kompiuteruli programis saSualebiT gaanalizebuli 
iqna saqarTvelos eleqtrosistemaSi ama Tu im saxis gardamavali 
reJimebi da dadginda, rom reaqtiuli simZlavris ubalansoba mni-
Svnelovnad moqmedebs aqtiuri simZlavris ubalansobis sidideze. 
    kompiuteruli modelirebis daxmarebiT SesaZlebelia moiZeb-
nos iseTi xerxebi da saSualebani, romelic SesaZlebels gaxdis 
gaanalizdes sistemis nebismieri elementis qceva moulodnelad 
warmoqmnili gardamavali procesis mimdinareobisas, Sefasdes 
procesis mimdinareobaze sistemaSi arsebuli gavlenis faqto-
rebi, moxdes maTze zemoqmedeba, raTa gardamavali procesis 
mimdinareobas mieces sasurveli mimarTuleba da sistemis muSa-
obis mdgradobis xarisxi ayvanili iqnes ufro maRal doneze.  
29 
   gardamavali procesis marTvis saukeTeso saSualebaTa 
moZiebisa da realizaciis maTematikuri modeli unda 
iTvaliswinebdes energisistemaSi arsebul yvela im sxvadasxva 
saxis faqtorebsa da am faqtorebze zemoqmedebis meTodebsa da 
masStabebs, romelTa saSualebiT SesaZlebeli gaxdeba 
mizandasaxuli gavlena movaxdinoT gardamavali procesebis 
mimdinareobaze. erTerT aseT faqtors, rac dRemde gardamavali 
procesebis mimdinareobis Sefasebisas, raodenobrivi masStabebiT, 
ar ganixileboda, warmoadgens reaqtiuli simZlavris 
ubalansobis faqtori, romelic pirdapiri Tu arapirdapiri gziT 
moqmedebs energosistemis muSaobis mdgradobasa da saimedoobaze. 
     aqtiuri simZlavris balansis darRvevisas eleqtrosistemaSi 
adgili aqvs sixSiris gadaxras Tavisi nominaluri (normaluri) 
mniSvnelobidan.  
    saerTo sasistemo avariis Tavidan asacileblad sistemaSi 
gaTvaliswinebulia sixSiruli avtomaturi gantvirTvis (sag) 
mowyobiloba, romelic avtomaturad gamorTavs naklebad sapa-
suxismgeblo momxmareblebs. am gamorTvebis dros gamoirTveba 
rogorc aqtiuri, aseve reaqtiuli datvirTva. aqtiuri datvir-
Tvis gamorTva avariis likvidaciaze moqmedebs pozitiurad, rad-
ganac es gamorTva ganaxorcielebs aqtiuri simZlavris defici-
tis Semcirebas da, Sedegad, gamoiwvevs sixSiris Semdgomi dace-
mis Semcirebas an am dacemis Sewyvetas. reaqtiuli simZlavris 
gamorTva gamoiwvevs Zabvis amaRlebas da, Sedegad, muSaobaSi 
darCenili momxmareblebis aqtiuri datvirTvis gazrdas, rac 
zemoT aRniSnuli gamorTuli aqtiuri datvirTvis pozitiuri 
qmedebis xarisxs ramdenadme Seamcirebs. aqedan gamomdinare, sag-
is moqmedeba unda mivmarToT im naklebad sapasuxismgeblo momx-
marebelTa gamorTvaze, romelTac gaaCniaT ufro maRali cos.  
       eleqtrosistemaSi reaqtiuli simZlavris generacia warmoebs 
rogorc eleqtrosadgurebze generatorebis, aseve sistemaSi am 
mzniT dayenebuli reaqtiuli simZlavris damatebiTi wyaroebis 
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mier. garda amisa reaqtiuli simZlavris generacias adgili aqvs, 
agreTve,  eleqtrogadacemis xazebis ganiv tevadur gamtarobaSi.  
     reaqtiuli simZlavris damatebiTi wyaroebi SeiZleba qselSi 
gascemdes an qselidan Rebulobdes reaqtiul simZlavres.  aseT 
reJimSi momuSave danadgaris qselSi arseboba aucilebelia, 
radganac, erTi mxriv, sinqronuli generatorebis mier generire-
buli da momxmarebelTa mier moTxovnili reaqtiuli simZlavre, 
maTi tg-is (cos-is) sxvadasxvaobis gamo, erTmaneTis toli ar 
aris da, meore mxriv, xazebis mier generirebuli reaqtiuli 
simZlavre ar aris damokidebuli datvirTvis denze, maSin roca 
xazebisa da transformatorebis reaqtiul winaRobebSi reaqtiu-
li simZlavris danakargebi am denis kvadratis pirdapirpropor-
ciulia. Sesabamisad, sistemis maqsimaluri datvirTvebis reJimSi 
mosalodnelia reaqtiuli simZlavris deficiti, xolo minimalu-
ri datvirTvebis reJimSi ki misi siWarbe, rac gakompensirebuli 
unda iqnes reaqtiuli simZlavris damatebiTi wyaroebis mier.  
    eleqtroenergiis mimRebi daproeqtebulia nominalur Zabvaze 
samuSaod. dasaSveb farglebSi Zabvis gadaxrisas energiis mimRebi 
muSaobs normalur reJimSi da warmoebul produqcias wuni ar 
aqvs, anu warmoebuli produqciis xarisxis maxasiaTebeli para-
metrebi normis farglebSia. dasaSvebze metad Zabvis gadaxrisas 
aRniSnuli parametrebi gamodis misTvis dasaSveb zRvrebs gareT 
da adgili aqvs warmoebuli produqciis wuns. 
     
1.2. aqtiuri da reaqtiuli simZlavreebis  
  ubalansobaTa urTierTgavlena 
momxmarebelTa mier moTxovnili simZlavre icvleba rogorc 
droSi, aseve, reJimis parametrebis, kerZod, Zabvisa da sixSiris 
cvlilebisas. damyarebuli reJimebSi Zabvisa da sixSiris mdored 
cvlilebis gamo, am reJimebis gaangariSebisas, sakmarisia visar-
gebloT datvirTvis statikuri maxasiaTeblebiT. gardamavali 
procesebis mimdinareobisas ki, romlis drosac reJimis para-
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metrebi did farglebSi da swrafad icvleba, aucilebelia 
visargebloT datvirTvis dinamiuri maxasiaTeblebiT [4; 5].  
    reJimis parametrebis mcire da mdore cvlilebisas datvir-
Tvis cvlileba SeiZleba gamovsaxoT gamosaxulebebiT: 
                           d    =
   
   
     
   
   
   
 
                                                                    
                          d  =
  
   
     
   
   
   
 
                              
sidideebi: 
   
   
  
   
   
  
   
   
  
   
   
  warmoadgenen aqtiuri da reaqtiuli 
datvirTvis maregulirebel efeqts. amasTan, priveli da mesame 
aqtiur da reaqtiul datvirTvaTa maregulirebeli efeqtia Zabvis 
mixedviT, xolo meore da meoTxe ki igive sixSiris mixedviT. 
   eleqtrul sistemaSi aqtiuri simZlavris balansis darRveva 
iwvevs sixSiris Secvlas da, Sedegad, statikuri maxasiaTeblebis 
maregulirebeli efeqtis Sesabamisad, Seicvleba muSaobaSi dar-
Cenili momxmareblebis rogorc aqtiuri, aseve reaqtiuli datvir-
Tva. aqtiuri simZlavris balansis darRvevas, praqtikulad, yove-
lTvis Tan axlavs reaqtiuli simZlavris balansis darRvevac.  
     reaqtiuli simZlavris deficiti, statikuri maxasiaTeblebis 
maregulirebeli efeqtis 
   
   
   Sesabamisad  iwvevs Zabvis Semci-
rebas garkveuli sididiT (  
   mniSvnelobamde, wertili a nax.1.1,a), 
rac Sedegad, aqtiuri datvirTvis statikuri maxasiaTeblis 
maregulirebeli efeqtis 
   
   
   Sesabamisad, gamoiwvevs muSaobaSi 
darCenil momxmarebelTa mier moTxovnil aqtiur simZlavres   
  
mniSvnelobamde (wertili b nax.1.1,b). es ki niSnavs mas, rom 
sixSiris mixedviT aqtiuri datvirTvis statikuri maxasiaTebeli 
1 mdebareobidan gadaadgilda 1‘ mdebareobaSi (nax.1.1,b) da, 
radganac sistemis aqtiuri simZlavris generacia ar Semcirebula, 
aqtiuri simZlavris balansi sistemaSi damyardeba d wertilis 
Sesabamisad, anu sixSire amaRldeba   
  mniSvnelobamde (nax.1.1,b). 
   Tu eleqtrosistemaSi reaqtiuli simZlavris deficitis 
warmoqmnasTan erTad adgili aqvs aqtiuri simZlavris deficitis 
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warmoqmnasac, maSin sixSire sistemaSi daecema   
  mniSvnelobamde 
(nax.1.1,d).   
    analogiurad, reaqtiuli simZlavris siWarbe ramdenadme 
amaRlebs Zabvas sistemaSi da, Sesabamisad, gaizrdeba muSaobaSi 
darCenili momxmarebelTa mier moTxovnili aqtiuri simZlavrec. 
maSasadame, orive SemTxvevaSi aqtiuri simZlavris ubalansoba, 
ramdenadme kompensirdeba imavdroulad warmoqmnili reaqtiuli 
simZlavris ubalansobis Sedegad da cxadia, rom es faqtori 
gaTvaliswinebuli unda iqnes aqtiuri simZlavris ubalansobis 
aRmofxvris amocanis gadawyvetisas. 
     
nax.1.1. sixSiris cvlileba sistemaSi: 
a – mxolod reaqtiuli simZlavris balansis darRvevisas; 
b- aqtiuri da reaqtiuli simZlavris balansis erTdrouli darRvevisas 
    
     USedarebiT mniSvnelovnad gansxvavebul situaciasTan 
gvaqvs saqme aqtiuri simmZlavriT datvirTuli (an dautvirTavi) 
zemaRali Zabvis eleqtrogadacemis xazis avariuli gamorTvisas. 
 500 kv Zabvis eleqtrogadacemis xazebi gansakuTrebuli 
TaviseburebiT gamoirCeva.Aam xazis yovel erT kilometr sigr-
Zeze generirdeba TiTqmis 1 mgvar reaqtiuli simZlavre. aqedan 
gamomdinare, aseTi xazebi reaqtiuli simZlavris balansSi didi 
xvedriTi wiliT monawileoben da romelime maTganis (gansa-
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kuTrebiT grZeli xazis) avariuli gamorTva mniSvnelovani 
xarisxiT gamoiwvevs reaqtiuli simZlavris ubalansobas. 
 eleqtrosistemaSi aqtiuri simZlavriT dautvirTav reJimSi 
momuSave xazis avariuli gamorTvisas aqtiuri simZlavris uba-
lansobas, praqtikulad, adgili ar eqneba, magram reaqtiuli simZ-
lavris ubalansoba aSkaraa, radganac dautvirTav reJimSi momu-
Save xazSi gvaqvs Warbi reaqtiuli simZlavre, rac xazis gamor-
Tvis Sedegad daakldeba sistemas. datvirTuli xazis avariuli 
gamorTvisas, Tu arsebobs energiis gadacemis alternatiuli gza, 
maSin aqtiuri simZlavris deficits adgili ar eqneba, magram 
warmoiqmneba reaqtiuli simZlavris deficiti qselSi reaqtiuli 
simZlavris damatebiTi danakargebisa da avariulad gamorTuli 
xazis mier generirebuli reaqtiuli simZlavris dakargvis gamo. 
     maSasadame miviReT, rom Siga sasistemo qselis maRali Zabvis 
xazis avariuli gamorTvisas, rogori datvirTvis reJimSic ar 
unda muSaobdes is, eleqtrosistemaSi adgili aqvs reaqtiuli 
simZlavris deficits. Sedegad qselSi Zabva Semcirdeba da, 
Sesabamisad Semcirdeba momxmarebelTa mier moTxovnili aqtiuri 
simZlavre, rasac Sedegad mivyavarT aqtiuri simZlavris 
siWarbesTan anu sixSiris amaRlebasTan.   
      gansakuTrebiT didi SeSfoTebaa mosalodneli, roca avari-
ulad gamoirTveba sistemaTaSorisi eleqtrogadacemis xazi. simZ-
lavris gamcem da mimReb sistemaSi ZabvaTa mimarT wayenebuli 
moTxovnebi am eleqtrogadacemaSi aqtiur simZlavresTan erTad 
ganapirobebs reaqtiul simZlavreTa Sesabamis dinebas. kerZod, 
dautvirTav xazSi ( 0P ) reaqtiul simZlavreTa dineba didia da, 
amasTan, es reaqtiuli simZlavre orive eleqtrosistemaSi Sedis. 
xazis avariuli gamorTvisas, simZlavris gamcem da mimReb siste-
mebSi warmoiqmneba reaqtiuli simZlavris deficiti da, Sedegad, 
Zabvis Semcirebis gamo orive sistemaSi gveqneba aqtiuri simZlav-
ris siWarbe. aranaturalur simZlavremde datvirTul reJimSi 
momuSave sistemaTaSorisi eleqtrogadacemis xazis avariuli 
gamorTvisas simZlavris gamcem sistemaSi warmoiqmneba aqtiuri 
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simZlavris siWarbe aqtiuri simZlavris eqsportis Sewyvetis gamo 
da amave sistemaSi reaqtiuli simZlavris deficitis warmoqmnis 
Sedegad. simZlavris mimReb sistemaSi gveqneba aqtiuri 
simZlavris deficiti importis Sewyvetis gamo, magram es 
deficiti ramdenadme gakompensirdeba amave sistemaSi reaqtiuli 
simZlavris deficitis warmoqmnis Sedegad. 
 maSasadame, dautvirTavi sistemaTaSorisi xazis avariuli 
gamorTvisas orive sistemaSi warmoiqmneba aqtiuri simZlavris 
siWarbe am sistemebSi reaqtiuli simZlavris deficitis warmoq-
mnis gamo da, amasTan, aqtiuri simZlavris es siWarbe orive 
sistemaSi, praqtikulad, erTi da igive sididisaa. aranaturalur 
simZlavremde datvirTuli xazis avariuli gamorTvisas simZ-
lavris gamcem sistemaSi aqtiuri simZlavris siWarbe ufro didi 
moculobisaa, vidre importirebuli simZlavre avariis wina 
reJimSi, xolo aqtiuri simZlavris deficiti simZlavris mimReb 
sistemaSi ufro naklebi iqneba, vidre importirebuli simZlavre 
avariis wina reJimSi. es sxvadasxvaoba orive sistemaSi reaqtiuli 
simZlavris deficitis warmoqmniTaa gamoiwveuli. 
    eleqtrogadacemis xazis Tavsa da boloSi reaqtiul 
simZlavreTa nakadi ganisazRvreba Semdegi gamosaxulebebiT [2]  
          
                             
 
21,UU - Zabva xazis Tavsa da boloSi, kv; 
2P  – aqtiuri simZlavre xazis boloSi, mgvt; 
cZ  _ xazis talRuri winaRoba, omi; 
0  _ Zabvis (denis) veqtoris Semobrunebis kuTxe xazis erT 
kilometr  sigrZeze, 1/km; 
 l _ xazis sigrZe, km. 
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 warmodgenil gamosaxulebaTa gamoyenebiT gamoTvlili iqna 
ruseTisa da saqarTvelos energosistemebis damakavSirebeli 500 
kv Zabvis eleqtrogadacemis xazis “kavkasioni” („centralnaia-
engurhesi“) saxasiaTo reJimebi, roca 5001 U kv da 4952 U kv 
(cxr.1.2). am cxrilSi 
2P  da 2Q  ruseTidan engurhesis 500kv Zabvis 
kvanZSi Semomavali simZlavreebia, xolo Q1 ruseTis energosis-
temis Sesabamisi kvanZidan („centralnaia“) xazSi Semomavali 
reaqtiuli simZlavre (niSani “_” miuTiTebs masze, rom reaqtiuli 
simZlavre Q1  Sedis xazidan kvanZSi, xolo  Q2 kvanZidan xazSi). 
 
cxr.1.1. egx “kavkasionis” saxasiaTo reJimebi, roca 5001 U kv da 
4952 U kv 
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    rogorc vxedavT, sistemaTaSorisi xazis dautvirTav reJimSi 
muSaobisas mimReb sistemaSi Semoedineba didi sididis reaqtiuli 
simZlavre da, piriqiT. kerZod, roca saqaraTvelos energosis-
temaSi Semoedineba 1002 P  mgvt aqtiuri simZlavre, maSin Semoe-
dineba, agreTve, 4.2032 Q  mgvar reaqtiuli simZlavrec, xolo 
8002 P  mgvt aqtiuri simZlavris Semodinebisas Semoedineba 
3.442 Q  mgvar reaqtiuli simZlavre. am reJimebSi “kavkasionis” 
avariuli gamorTvisas saqarTvelos sistemaSi gaCndeba rogorc 
aqtiuri, aseve reaqtiuli simZlavris deficiti da, amasTan, 
datvirTuli xazis gamorTvisas mimReb sistemaSi aqtiuri 
simZlavris deficiti mniSvnelovnad ufro maRalia, vidre 
reaqtiulisa da piriqiT.  
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 reaqtiuli simZlavris deficiti gamoiwvevs Zabvis dacemas 
da, Sesabamisad, garkveuli sididiT Semcirdeba momxmarebelTa 
mier moTxovnili aqtiuri simZlavrec, rac aqtiuri simZlavris 
deficits ramdenadme gaakompensirebs. maSasadame, sistemaTa-
Sorisi kavSiris avariuli gamorTvisas simZlavris mimReb 
sistemaSi aqtiuri simZlavris deficiti Semodinebul aqtiur 
simZlavresTan aracalsaxa damokidebulebaSia. masze gavlenas 
axdens Semodinebuli reaqtiuli simZlavris sididec.           
 
N    nax.1.2. gamartivebuli energogaerTianeba: s-1 – simZlavris mimRebi 
sistema; s-2 _ simZlavris gamcemi sistema; 
11 jQP   - mimRebi sistemis 
generacia; 
22 jQP   - eqsportirebuli aqtiuri da reaqtiuli simZlavre 
simZlavris mimRebi sistemis miRebis kvanZSi; 
2U – muSa Zabva mimRebi 
sistemis salteebze; G  _ mimRebi sistemis aqtiuri datvirTvis 
ekvivalenturi aqtiuri gamtaroba; 
LB  - mimRebi sistemis reaqtiuli 
datvirTvis ekvivalenturi reaqtiuli (induqciuri) gamtaroba; cB - 
mimRebi sistemis eleqtrogadacemis xazebis ekvivalenturi reaqtiuli 
(tevaduri) gamtaroba.  
 
    ganvixiloT gamartivebuli saxis energogaerTianeba (nax.1.2). 
am naxazze eleqtroenergiis mimRebi sistema (s-1) warmodgenilia 
ekvivalenturi parametrebiT. kerZod, sistemis aqtiuri datvirTva 
mocemulia mudmivi sididis aqtiuri gamtarobiT G , induqciuri 
xasiaTis reaqtiuli datvirTva, maT Soris maSuntebeli reaq-
torebi da transformatorebis foladSi reaqtiuli simZlavris 
danakargebi, mudmivi sididis reaqtiuli gamtarobiT     
eleqtrogadacemis xazis tevaduri gamtaroba warmodgenilia     
mudmivi parametriT. aseve mudmivi parametrebiTaa warmodgenili 
gadacemis qselis grZivi aqtiuri R da reaqtiuli X winaRobebi.    
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    mimRebi sistemis jamuri generaciaa 11 jQP  , xolo sistema-
TaSorisi eleqtrogadacemis xaziT mezobeli energosistemidan 
(s-2) mimRebi sistemis energiis miRebis kvanZSi Semoedineba 
22 jQP  .     
    nax.1.2-ze naCvenebi SeerTebis sqemis Tanaxmad, mimReb sistemaSi 
simZlavreTa balansis gantolebebi Caiwereba Semdeg saxeSi 
           P1+P2-Pdatv.-PR=0    da      Q1+Q2-Qdatv.-QX=0      anu 
                     P1+P2-  
 G-3I2R=0    da      Q1+Q2-  
  (BL-BC)-3I2X =0, 
sadac datvirTvis deni           
                                          
 
  
                
da, Sesabamisad, balansis gantolebebi Caiwereba Semdeg saxeSi 
                  P1+P2-  
 G-  
         –   
 
  =0                                                (1.3) 
da        
             Q1+Q2-  
 (BL-BC)-  
         –   
 
 X=0.                  (1.4) 
    (1.4) gantolebidan 
  
  
     
                       
 
romlis (1.3) gantolebaSi CasmiT, miviRebT 
                  P1+P2 –
            
      –   
 
   
          
         
    
=0. 
     am bolo gamosaxulebidan Cans, rom sistemaTaSorisi 
eleqtrogadacemis xazis avariuli gamorTvisas simZlavris 
mimReb sistemaSi  dairRveva aqtiuri simZlavris balansi da 
ubalansoba Seadgens          
                Pუბ.=P1-Q2A,                                   (1.5) 
sadac A  mimRebi sistemis maxasiaTebeli sididea, romlis 
ricxviTi mniSvneloba damokidebulia, erTi mxriv, sistemis 
jamur aqtiur da reaqtiul datvirTvebze da, meore mxriv, qselis 
ekvivalentur eleqtrul parametrebze, maT Soris muSaobaSi 
CarTuli maSuntebeli reaqtorebis eleqtrul parametrebze, 
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           A=
           –   
 
   
          
         
    
 
xc
R
QQQ
PP


d
d
 
             (1.6) 
   amasTan (1.2) gamosaxulebis Tanaxmad 
2Q  damokidebulia 2P -ze 
da, roca 02 P , maSin          
             =   მაქს =
  
 
  
(
  
         
 -ctg   )                      (1.7) 
 (1.5) da (1.6) gamosaxulebebis zogadi analizi gviCvenebs, rom 
sistemaTaSorisi xazis avariuli gamorTvisas mimReb sistemaSi 
aqtiuri simZlavris deficiti ara Tu importirebuli simZlavris 
tolia (wiri 1, nax.1.3), aramed ganisazRvreba (1.5) gamosaxulebiT, 
romelic nax.1.3-ze warmodgenilia wiri 2-is saxiT.  
 
nax.1.3 mimReb sistemaSi aqtiuri     nax.1.4. ekvivalentur  sistema-   
  simZlavris deficitis eqspor-             Ta     gamartivebuli                                                                                                                                                                                  
  tirebul simZlavreze                      sistemaTaSorisi   
damokidebulobis grafiki                   kavSiri 
 
     rogorc analizi gviCvenebs, sistemaTaSorisi xazis avari-
uli gamorTvisas, roca am xaziT gadaecema mcire sididis 
aqtiuri simZlavre (P2<P’2), mimReb sistemaSi adgili aqvs aqtiuri 
simZlavris ara Tu deficits, aramed siWarbes (nax.1.3-is Tanaxmad, 
roca P2<P’2 aqtiuri simZlavris deficiti uaryofiTia). aqedan 
gamomdinare, sistemaTaSorisi xazis avariuli gamorTvisas mimReb 
sistemaSi gardamavali procesis mimdinareobis sakiTxi detalur 
Seswavlasa da Sesabamis sasistemo avtomatikis Seqmnas moiTxovs, 
rac mecnieruli kvlevis sagans warmoadgens. 
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1.3. eleqtrul sistemaSi sixSiris cvalebadoba  
reaqtiuli simZlavris balansis darRvevisas 
 
    eleqtrosistemaSi sixSiris cvlilebaze simZlavris 
deficitis gavlenis Sesaswavlad ganvixileT ekvivalenturi 
sitemataSorisi kavSiri (nax.1.4).          
    simZlavris mimReb s-1 sistemis moZraobis diferencialur 
gantolebas, qselSi danakargebis gaTvaliswinebiT (gamosaxuleba 
(1.3)), aqvs Semdegi saxe: 
               
  
  
 
     
     
   
      
         –    
 
           (1.8) 
aq ; jT  - simZlavris mimRebi sistemis inerciis ekvivalenturi   
          mudmiva, wm;   
    
0
0
0
0





f
ff
s - mocemuli sistemis ekvivalenturi genera-  
          toris  rotoris sriali, romelic sistemis damyarebul   
          reJimSi nulis  tolia ( 0s ); 
  
21 ,PP  - simZlavris mimRebi s-1 da eqsportiori s-2 sistemebis   
          ekvivalenturi turbinis meqanikuri simZlavre damyare-  
           bul  avariiswina reJimSi, mgvt; 
  GG G - mimRebi sistemis aqtiuri datvirTvis ekvivalenturi   
          aqtiuri  gamtaroba,  simensi.    
    Tu gaviTvaliswinebT, rom (gamosaxuleba (1.4)) 
                           Q1+Q2-   
 (BL-BC)-  
         –   
 
 X =0, 
saidanac 
  
  
     
                       
 
mimRebi sistemis moZraobis diferencialur gantolebas (1.8) 
avariiswina damyarebul reJimSi eqneba saxe 
   
  
  
 
     
     
 
            
      –   
 
   
          
         
    
 
       (1.9) 
      sistemaTaSorisi xazis avariuli amorTvis Semdeg am 
gantolebis marjvena mxareSi simZlavreTa balansi dairRveva da, 
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Sesabamisad, .0s  maSin sistemis moZraobis gantolebas eqneba 
saxe 
   
  
  
 
  
     
 
        
      –   
 
   
          
         
    
  0.         (1.10)  
     am SemTxvevaSi mimReb sistemaSi aqtiuri simZlavris warmoq-
mnili ubalansoba gamoiTvleba (1.5) da (1.6) gamosaxulebebiT 
                    Pუბ.=P2-Q2A= P2   
        
      –   
 
   
          
         
    
 
.       (1.11) 
    rogorc vxedavT, sistemaTaSorisi eleqtrogadacemis xazis 
avariuli gamorTvisas mimReb sistemaSi sixSiris cvlilebis 
siCqareze gavlenas axdens avariiswina reJimSi am xaziT mimReb 
sistemaSi Semomavali reaqtiuli simZlavre .2Q . 
     
2Q -is mimarT SeiZleba ganvixiloT sami SemTxveva: a) 02 Q , 
b) 02 Q  da g) 02 Q - 
 pirvel SemTxvevaSi mimReb sistemaSi reaqtiuli simZlavris 
balansi ar irRveva da amitom muSa Zabva rCeba ucvleli. aqtiuri 
simZlavris deficiti calsaxad ganisazRvreba Pდეფ=P2.   
 meore SemTxvevaSi mimReb sistemaSi adgili eqneba reaq-
tiuli simZlavris deficits, rac gamoiwvevs muSa Zabvis Sem-
cirebas da Sedegad Semcirdeba momxmarebelTa mier moTxovnili 
aqtiuri simZlavre. aqedan gamomdinare, mimReb sistemaSi aqtiuri 
simZlavris deficiti Pდეფ  P2, ris gamoc sixSiris dacemis 
siCqare ufro naklebi iqneba, vidre pirvel SemTxvevaSi. 
 mesame SemTxvevaSi mimReb sistemaSi adgili eqneba reaq-
tiuli simZlavris siWarbes, rac muSa Zabvis amaRlebas gamoiw-
vevs da Sedegad gaizrdeba momxmarebelTa mier moTxovnili aqti-
uri simZlavre. simZlavris deficiti  Pდეფ  P2, ris gamoc sixSi-
ris dacemis siCqare ufro meti iqneba, vidre pirvel SemTxvevaSi. 
 zemoT moyvanili Teoriuli mosazrebis analizi Catarda 
ricxviT magaliTze nax.1.3-ze naCvenebi eleqtrokavSirisTvis.  
 sawyisi reJimis parametrebia: bazisuri simZlavre 100S
mgva; 14001 P  mgvt; 4002 P  mgvt; 7001 Q  mgvar da 1002 Q  mgvar. 
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 sistemaTaSorisi kavSiris avariuli gamorTvis Sedegad mim-
Reb sistemaSi aqtiuri simZlavris warmoqmnili deficitis aRmof-
xvra miRweuli iqna sasistemo avtomatikis daxmarebiT. amasTan, 
mimReb sistemaSi mimdinare gardamavali procesi gaanalizebuli 
iqna avtomatikiT gamorTul momxmarebelTa datvirTvis sam 
sxvadasxva variantSi: 
50400 jS   anu 992.0cos  ; 
100400 jS    anu 97.0cos  ; 
150400 jS   anu 936.0cos  . 
 TiToeuli am variantisaTvis mimReb sistemaSi sixSirisa da 
Zabvis cvlilebis xasiaTi naCvenebia qvemoT naxazebze: roca 
mimReb sistemaSi Zabvis regulirebas ara aqvs adgili (nax.1.5) da 
roca Zabvis regulatorebi moqmedebaSia (nax.1.6). 
 
  nax. 1.5. sistemaTaSorisi kavSiris avariuli gamorTvisas mimReb 
sistemaSi sixSirisa da Zabvis cvlilebis xasiaTi (Zabvis regulirebis 
mowyobiloba gamoyvanilia moqmedebidan). sag-iT gamoirTo: 1 _ 50 mgvar 
reaqtiuli datvirTva; 2 _ 100 mgvar; 3 _ 150 mgvar.  
 
     gaangariSebis Sedegebi gviCvenebs, rom:  
 pirvel SemTxvevaSi, roca sistemaSi avtomatikiT gamo-irTo 
ufro naklebi reaqtiuli datvirTva, vidre eqs-porti iyo, maSin 
sistemaSi Zabva mcirdeba (   0,93, mrudi 1, nax. 1.5,b). Sedegad 
momxmarebelTa mier moTxovnili aqtiuri simZlavrec Semcirda. 
amis gamo gaCnda aqtiuri simZlavris siWarbe da sixSirem aiwia 
(mrudi 1, nax.1.5,a); 
 meore SemTxvevaSi, roca mimReb sistemaSi avtomatikiT 
gamorTuli reaqtiuli simZlavre eqsportis tolia, sistemaSi 
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Zabva ar icvleba (   1,0, mrudi 2, nax.1.5,b) da sixSire 
praqtikulad SenarCunda im mniSvnelobaze, rac iyo aqtiuri 
simZlavris deficitis sruli aRmof-xvris momentSi (f=49,93-49,95 
herci, mrudi 2, nax.1.5,a); 
 mesame SemTxvevaSi gvaqvs pirveli SemTxvevis sawinaaRmdego 
movlena. 
 
 
nax. 1.6. sistemaTaSorisi kavSiris avariuli gamorTvisas mimReb 
sistemaSi sixSirisa da Zabvis cvlilebis xasiaTi (Zabvis regulirebis 
mowyobiloba moqmedebaSia). sagiT gamoirTo: 1 _ 50 mgvar reaqtiuli 
datvirTva; 2 _ 100 mgvar; 3 _ 150 mgvar. 
 
roca mimReb sistemaSi moqmedebaSia Zabvis regulatorebi, 
maSin gardamavali procesi gansxvavebulad mimdinareobs. kerZod, 
sawyis etapze (sag-is moqmedebamde) Zabvis regulatorebi zrdis 
Zabvas, rac iwvevs momxmarebelTa mier moTxovnili simZlavris 
gazrdas. anu izrdeba deficiti, rac sixSiris ufro Rrma dace-
mas iwvevs ( 8.49f hc). sag-is moqmedebiT datvirTvis gamorTvis 
Semdeg regulatorebi Zabvas amcireben da sixSire ufro stabi-
luria, Tumca sxvadasxva 2Q -is SemTxvevaSi, rogorc sixSire, 
aseve Zabva sxvadasxva stabilur mniSvnelobas aRwevs (nax.1.6,a,b. 
mrudi 1,2,3). 
mimReb sistemaSi mimdinare gardamavali procesi (sistemaTa-
Sorisi xazis gamorTva da mimReb sistemaSi sixSiris cvlileba) 
gaanalizebuli da urTierT Sedarebuli iqna iseTi SemTxvevbi, 
roca mimReb sistemaSi Semoedineboda mxolod Q2=255 mgvar reaq-
tiuli simZlavre (e.i. P2=0), xolo sxva SemTxvevebSi imave sididis 
reaqtiul simZlavresTan erTad Semoedineboda aqtiuri simZlav-
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rec P2=50, 150, 200, 250, 300, 350 mgvt. yvela am SemTxvevaSi Cav-
TvaleT, rom Zabvis regulatorebi moqmedebaSi ar aris da datvi-
rTvebi warmodgenilia statikuri maxasiaTeblebis saxiT. ganxi-
lul SemTxvevebSi sixSiris cvlilebis xasiaTi naCvenebia 1.7 
naxazze. 
gaangariSebis Sedegebis analizi gviCvenebs, rom pirvel 
SemTxvevaSi (P2=0, Q2=255 mgvar) reaqtiuli simZlavris deficitis 
gamo mimReb sistemaSi imdenad daeca Zabva da Sedegad Semcirda 
momxmarebelTa aqtiuri datvirTva, rom sixSirem aiwia 51,75 
hercamde (nax.1.7, mrudi 1). sxva SemTxvevebSi aqtiuri simZlavris 
deficiti ramdenadme kompensirdeba reaqtiuli simZlavris 
deficitis efeqtiT da sixSire sistemaSi ufro naklebad 
gadaixara nominaluridan. ufro metic P2=300, 350 mgvt aqtiuri 
simZlavris deficitisas reaqtiuli simZlavris deficitis efeqti 
arasakmarisi aRmoCnda da sixSire sistemaSi Semcirda Sesabamisad 
49,83 da 49,67 hercamde (nax.1.7, mrudi 5, 6).  
 
nax.1.7.  sixSiris cvlilebis     nax.1.8. mimReb sistemaSi     
         xasiaTi                             Zabvis   cvlileba  
                                               
cxadia, rom reaqtiuli simZlavris deficitma mimReb 
sistemaSi gamoiwvia Zabvis Semcireba. aqtiuri simZlavris 
deficitma ki Zabvis Semcireba kidev ufro gazarda (nax.1.8). am 
naxazze mrudi 1 gviCvenebs mimReb sistemaSi Zabvis Semcirebas im 
SemTxvevisTvis, roca P2=0 mgvt da Q2=255 mgvar, xolo mrudi 2 ki 
44 
Zabvis Semcirebas im SemTxvevisTvis, roca P2=350 mgvt da Q2=255 
mgvar. 
 
 
daskvna Tavi 1-is mimarT 
     Tavi 1-Si gaanalizebulia eleqtrosistemaSi aqtiur da 
reaqtiul simZlavreTa ubalansobis gavlena aqtiuri simZlavris 
deficitis ricxviT mniSvnelobaze da naCvenebia, rom 
sistemaTaSorisi xazis (aseve, Sigasasistemo xazis) avariuli 
gamorTvisas, roca am xaziT gadaecema, SedarebiT, mcire sididis 
aqtiuri simZlavre (P2<P’2), mimReb sistemaSi adgili aqvs aqtiuri 
simZlavris ara Tu deficits, aramed siWarbes (nax.1.2). aqedan 
gamomdinare, sistemaTaSorisi xazis avariuli gamorTvisas mimReb 
sistemaSi gardamavali procesis mimdinareobis sakiTxi detalur 
Seswavlasa da Sesabamis sasistemo avtomatikis Seqmnas moiTxovs, 
rac mecnieruli kvlevis sagans warmoadgens. 
    amave TavSi naCvenebia, agreTve, aqtiuri simZlavris deficitis 
aRmofxvris mizniT aqtiuri datvirTvis gamorTvasTan erTad, 
imavdroulad gamorTuli reaqtiuli simZlavris sididem 
deficitis aRmofxvraze SeiZleba moaxdinos rogorc dadebiTi, 
aseve uaryofiTi gavlena. 
    yvela ganxiluli SemTxveva miuTiTebs masze, rom 
aucilebelia maRali sizustiT iqnes dadgenili mocemuli 
eleqtrosistemis momxmarebelTa datvirTvis statikuri 
maxasiaTeblebi da, maT Soris, datvirTvis statikuri 
maxasiaTeblebi Zabvis mixedviT P*=P*(U*) da Q*=Q*(U*), romelTa 
saSualebiT SesaZlebeli iqneba SevafasoT rogorc aqtiuri, 
aseve reaqtiuli simZlavris Sesabamisi maregulirebeli efeqti 
Zabvis mixedviT ** / UP   da ** / UQ  .  
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Tavi 2. datvirTvis statikuri maxasiaTeblebi 
2.1. momxmarebelTa stuqtura da 
eleqtruli datvirTvis erTdroulobis koeficienti 
     eleqtroenergiis momxmareblebi, maTi daniSnulebisa da 
muSaobis saxasiaTo reJimis mixedviT, SeiZleba davyoT Semdeg 
ZiriTad jgufebad [1]: 
 sayofacxovrebo-komunaluri momxmareblebi; 
 sazogadoebriv-komunaluri momxmareblebi; 
 samrewvelo da maTTan gaTanabrebuli momxmareblebi. 
     momxmarebelTa esa Tu is jgufi gamoirCeva Tavisi muSaobis 
specifiurobiT. magaliTad, sayofacxovrebo-komunaluri momxma-
reblebis eleqtruli datvirTva ZiriTadad ganaTebis datvir-
Tvaa, rac mkveTrad araTanabaria dReRamis ganmavlobaSi. garda 
amisa, aq sakmarisad didi xvedriTi wiliT monawileobs sayofa-
cxovrebo daniSnulebis eleqtromimRebebi: samacivro danadga-
rebi; ojaxis kondicionerebi; mtversasrutebi; eleqtrogamaxureb-
lebi da a. S.  
     sazogadoebriv-komunaluri daniSnulebis eleqtromimRebebi, 
praqtikulad, sayofacxovrebo daniSnulebis eleqtromimRebebs 
warmoadgens, magram am ukanasknelTagan gansxvavdeba rogorc 
raodenobrivi TanafardobiT, aseve muSaobis reJimiTa da xangrZ-
livobiT dReRamis intervalSi. 
     Tavisi daniSnulebisa da muSaobis specifikidan gamomdinare 
samrewvelo momxmareblebTan gaTanabrebulia: mSenebloba; trans-
porti; navTobisa da bunebrivi airis mopovebisa da gadamuSavebis 
sawarmoebi; kavSirgabmuloba; maRaroebi; sabadoebi da a.S. am 
jgufis momxmareblebi SedarebiT ufro energotevadi momxma-
reblebia. am momxmarebelTa eleqtruli datvirTvis reJimi damo-
kidebulia sawarmos gvarobaze da samuSao cvlebis raodenobaze. 
    eleqtruli qselis sadablebeli qvesadguris dabali Zabvis 
salteebze, zogadad, mierTebulia sxvadasxva jgufis momxma-
rebeli da, aqedan gamomdinare, am qvesadguris jamuri datvirTva 
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warmoadgens calkeuli momxmareblebis mier moTxovnil simZlav-
reTa jams drois mocemul momentSi. qvesadguris jamuri datvir-
Tvis maqsimumi calkeul momxmarebelTa maqsimalur datvirTvaTa 
jamze naklebia, rac maqsimalur datvirTvaTa araerTdroulo-
biTaa ganpirobebuli. calkeuli momxmareblis monawileobas 
jamuri datvirTvis maqsimumSi e.w. maqsimumSi moxvedris erTdrou-
lobis koeficientiთ  ერთდრ  axasiaTeben. momxmareblis maqsimumSi 
moxvedris erTdroulobis koeficienti damokidebulia am momxma-
reblis muSaobis xasiaTsa da reJimze. erTdroulobis koefi-
cientს, rogorc wesi, gansazRvraven dilisa da saRamos maqsimum-
isTvis. samrewvelo obieqtebis dilis maqsimumis erTdroulobis 
koeficienti   ერთდრ =0,70-0,95, xolo ganaTebis datvirTvisTvis, 
rogorc dilis, aseve saRamos maqsimumisTvis ერთდრ =0,80-1,0. 
   sxvadasxva gamokvlevebisa da praqtikuli dakvirvebebis anali-
zis safuZvelze [1], sainJinro gaangariSebisTvis sakmarisi 
sizustiT, Sefasebulia ama Tu im saxis kompleqsur momxmare-
belTa maqsimumSi moxvedris erTdroulobis koeficienti (cxr. 
2.1, cxr.2.2). 6-10 kv Zabvis saqalaqo manawilebeli qselis 
saangariSo datvirTva ganisazRvreba calkeuli satransforma-
toro punqtis (sp) saangariSo datvirTvis cxr.2.2-Si naCvenebi 
erTdroulobis koeficientebze gamravlebiT. 
    sacxrovebeli saxlebis eleqtruli datvirTva iangariSeba 
sacxrovebeli binebis raodenobisa (n) da xvedriTi datvirTvis 
(Pxv.bin) mixedviT 
Pbin.=Pxv.bin.n. 
   binis xvedriTi eleqtruli datvirTvis saorientacio 
mniSvnelobebi mocemulia 2.3 cxrilSi [1]. rogorc am cxrilidan 
Cans rac metia binebis raodenoba saxlSi, miT naklebia binis 
xvedriTi eleqtruli datvirTva. es kanonzomiereba 
ganpirobebulia momxmarebelTa datvirTvis erTdroulobis 
koeficientebis arsebobiT. 
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 cxr.2.1. samrewvelo sawarmoebis maqsimaluri datvirTvis  
                           erTdroulobis koeficienti  
 
maqsimaluri 
datvirTvis 
periodi 
sawarmoo datvirTvis fardoba saqalaqo 
komunalur datvirTvasTan 
0,2 0,6 1,0 1,5 3,0 
dila 0,75/0,60 0,80/0,70 0,85/0,75 0,88/0,80 0,92/0,87 
saRamo 0,85-0,90 0,65-0,85 0,55-0,80 0,45-076 0,30-0,70 
 
SeniSvna: 1. striqonSi “dila” mricxveli gulisxmobs sacxovrebel 
saxlebs   eleqtroqurebiT, mniSvneli ki saxlebs bunebriv  airze an 
myar saTbobze. 
2. striqonSi “saRamo” koeficientebis dabali mniSvnelobebi 
gulisxmobs  erTcvlian samrewvelo sawarmoebs, maRali ki or- da 
samcvlian  samrewvelo sawarmoebs. 
 
         cxr.2.2. satransformatoro punqtebis (sp) datvirTvis  
                   erTdroulobis koeficientebi 
 
datvirTvis xasiaTi satransformatoro punqtebis 
ricxvi 
1-2 3-5 6-10 11-20 20 
sacxovrebeli ubani (70% da meti 
sacxovrebeli saxlebi da 30%-mde 
sazogadoebrivi Senobebi) 
0,90 0,85 0,80 0,75 0,70 
sazogadoebrivi ubani (70% da 
meti sazogadoebrivi Senobebi da 
30%-mde sacxovrebeli saxlebi 
0,90 0,70 0,65 0,60 0,55 
 
     
 cxr.2.3. sacxrovebeli saxlis binis xvedriTi eleqtruli datvirTva 
 
saxlis gaTbobis saSualeba binebis raodenoba 
12 12-40 40-100 100-400 400-1000 
bunebrivi airi 1,45 0,8 0,6 0,45 0,4 
Txevadi gazi an myari saTbobi 1,65 1,0 0,8 0,7 0,5 
eleqtroenergia 2,4 1,5 1,15 0,9 0,8 
 
sacxovrebeli saxlebis Zalovani datvirTva damokidebulia 
am saxlSi liftebis raodenobaze, maT dadgmul simZlavreze da 
sxva sanitarul-teqnikur mowyobilobaTa datvirTvaze 
        PZal.=Klift.  ლიფტ დადგმ +Ks-t  ს–ტ დადგმ , 
sadac   Klift.,  Ks-t Sesabamis danadgarTa datvirTvis erTdrou-
lobis koeficienti (cxr.2.4). 
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cxr.2.4. Klift.,  Ks-t koeficientebis ricxviTi mniSvnelobebi 
Klift. Ks-t 
liftebis  
rao-ba 
sarTulebis 
rao-ba 
Zravebis 
rao-ba 
Ks-t Zravebis 
rao-ba 
Ks-t 
12-mde 12 2 1,0 30 0,60 
4-5 0,7 0,8 5 0,8 50 0,55 
10-25 0,5 0,6 10 0,7   
25 0,35 0,4 20 0,65   
 
    sacxovrebeli saxlebis jamuri datvirTva   
                           Pსაცხ.სახლ.= Pbin+ ერთდრ  PZal 
  aq  ერთდრ  rekomendirebulia aRebuli iqnes 0,9-is tolad. 
    dawesebulebebisa da sazogadoebrivi Senobebis saangariSo 
datvirTebi dadgindeba am obieqtebis maxasiaTebeli paramet-
rebisa (sasargeblo farTi, moswavleTa raodenoda, samuSao adgi-
lebis raodenoba, warmoebuli produqciis moculoba da a.S.) da 
xvedriTi eleqtruli datvirTvebis mixedviT. aseTi Senobebis 
xvedriTi eleqtruli datvirTvebi saorientacio normebi naCvene-
bia qvemoT cxrilSi (cxr.2.5). amave cxrilSi naCvenebia am jgufis 
momxmarebelTa cos. 
 
           cxr.2.5. sazogadoebrivi Senobebisa da dawesebulebebi  
                    xvedriTi eleqtruli datvirTvebi 
 
sazogadoebrivi 
Senoba-dawesebulebebi, 
sazogadoebrivi kvebis obieqti 
ganzomileba xvdriTi 
datvirTva 
cos 
kvt/adgili 0,65-0,90 0,98 
sasusaTo maRazia kvt/m2 0,22 0,8 
samrewvelo saqonlis maRazia kvt/m2 0,14 0,9 
skola kvt/moswavle 0,13-0,22 0,92 
baga-baRi kvt/adgili 0,4 0,97 
kino-Teatri kvt/adgili 0,12 0,95 
administraciuli marTvis 
Senobebi 
kvt/m2 0,045 0,87 
sastumroebi kvt/adgili 0,4 0,88 
qimiuri mcire sawarmoebi kvt/kg 
produqcia 
0,065 0,8 
 
    [3]-Si naCvenebia Sotlandiis ori qalaqis eleqtruli datvir-
Tvis stuqtura (procentebSi) (cxr.2.6). am cxrilidan Cans, rom 
eleqtruli datvirTvis stuqturis mixedviT es qalaqebi mkveT-
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rad gansxvavdebian erTmaneTisgan. kerZod, erTi maTgani (q.got-
landi) ZiriTadad industriuli (samrewvelo) datvirTvis qala-
qia, xolo meoreSi (q.stokholmi) ganTavsebulia ufro savaWro 
organizaciebi da sayofacxovrebo-komunaluri momxmareblebi. 
 
         cxr.2.6. momxmarebelTa struqtura jgufebis mixedviT  
              industriul  qalaq gotlandsa da stokholmSi 
 
qalaqi eleqtruli 
gaTboba % 
binebi % komer-
ciuli % 
indust-
riuli % 
gotlandi 30 15 15        40 
stokholmi - 38 50 12 
 
                
2.2. momxmarebelTa statikuri maxasiaTeblebi 
    eleqtrul sistemaSi gardamavali reJimebis gaangariSebisas 
gaTvaliswinebuli unda iqnes sistemis datvirTvis statikuri ma-
xasiaTebeli, rac SesaZlebelia mxolod yoveli konkretuli mom-
xmareblis datvirTvis statikuri maxasiaTeblebis safuZvelze. 
gaangariSebebis Catareba, yoveli konkretuli momxmareblis dat-
virTvis statikuri maxasiaTeblebis gaTvaliswinebiT, praqtiku-
lad SeuZlebelia momxmarebelTa sakmarisad didi simravlisa da 
maT Sesaxeb sawyisi informaciis mopoveba-gadamuSavebis Tvalsaz-
risiT. miuxedavad amisa, gaangariSebebSi sakmarisi sizustis Sede-
gebis misaRwevad, aucilebelia met-naklebi sizustiT maTi 
gaTvaliswineba.  
     angariSebis gamartivebis mizniT xSirad Semoifarglebian nak-
lebad mkacri midgomiT da momxmareblebs, Zabvisagan datvirTvis 
damokidebulebis TvalsazrisiT, pirobiTad dayofen sam mTavar 
tipad:   
  1. mudmivi sididis datvirTva;  
  2. Zabvaze wrfivad damokidebuli datvirTva; 
  3. Zabvis kvadratze damokidebuli datvirTva.  
      datvirTvis am sami tipis saSualebiT, SesaZlebelia Sevad-
ginoT kombinirebuli datvirTvis (sxvadasxva saxis momxmare-
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belTa jamuri datvirTva) maxasiaTebeli meore rigis polinomis 
saxiT: 
    
 
  
       
 
  
     
 
  
 
 
       da   
 
  
       
 
  
     
 
  
 
 
 
     aq           da           mudmivi koeficientebia. maTi mniSvne-
lobebi damokidebulia mocemuli tipis datvirTvis sidideze da 
mis xvedriT wilze kombinirebul (jamur) datvirTvaSi.  
     datvirTvebis, SedarebiT, ufro detaluri statikuri maxa-
siaTeblebi mocemulia [4]-Si. aq datvirTvebi dayofilia ufro 
met tipebad da, Zabvis cvlilebis garda, gaTvaliswinebulia 
garemos temperatura da Zravebis datvirTulobis koeficientebi.  
     statistikuri maxasiaTeblebis Cawerisas SemoRebulia 
Semdegi aRvniSnebi (fardobiTi erTeulebi): 
                 -  Zabvis gadaxra nominaluridan; 
                
  - kondicionerebisTvis garemos tenperaturis  
                     gadaxra  saangariSodan; 
                
  - “zamTari-zafxuli” modelebisaTvis garemos  
                  tenperaturis gadaxra saangariSodan; 
                     - asinqronuli ZravebisaTvis Zravas realuri  
               momentis      gadaxra nominaluri momentidan          . 
       qvemoT moyvanilia sxvadasxva saxis sayofacxovrebo 
eleqtromomxmareblebis statikuri maxasiaTeblebi fardobiT 
erTeulebSi P*=P/P0,  Q*=Q/QP0:   
1. erTfaza centraluri kondicirebis sistemis kondicioneri 
                                  
                      
                             
                           
       
2. samfaza centraluri kondicirebis sistemis kondicioneri 
                                    
                 
       
                                       
                 
       
3. oTaxis kondicioneri 
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4. samfaza “zamTari-zafxuli” –gaTboba 
                                   
              
                                    
                 
       
5. samfaza “zamTari-zafxuli” –gaciveba 
                                   
                    
    
                                    
                 
       
6. erTfaza “zamTari-zafxuli” gaTboba 
                                   
              
                                      
                 
       
7. erTfaza “zamTari-zafxuli” gaciveba 
                                  
                    
    
                                      
                
       
8. macivari  
                         
                    
                             
                  
9. sayinule  
                          
                    
                             
                    
10. sarecxi manqana 
                         
            
                             
             
11. sarecxis saSrobi  
                          
            
                          
             
52 
   12. televizori 
                         
  
                           
  
   13.  fluroscenturi naTura 
                        
  
                             
  
   14. vercxlis orTqlis naTura 
                         
  
                             
  
   15. natriumis naTura 
                         
  
                         
  
   16 varvarebis naTura 
                         
            
   17. eleqtroRumeli 
                         
                      
   18. mikrotalRuri Rumeli 
                         
  
                           
  
   19. wylis gamaTbobeli    
                                                       
 ;        
   20. saojaxo eleqtrogamaTbobeli, uTo  
              
             
      garda zemoT CamoTvlili datvirTvis saxeobebisa 
mocemulia, agreTve, calfaza da samfaza asinqronuli Zravebis 
statikuri maxasiaTeblebi:  
   21. erTfaza asinqronuli Zrava mudmivi momentiT 
                                    
                
        
                                      
                 
        
   22. samfaza asinqronuli Zrava mudmivi momentiT (1-8 kvt 
simZlavris) 
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   23. erTfaza asinqronuli Zrava cvladi momentiT 
                                  
                 
        
                                     
                 
        
   24. samfaza asinqronuli Zrava cvladi momentiT (1-8 kvt 
simZlavris ) 
                                   
                 
        
                                      
              
        
   25. samfaza asinqronuli Zrava mudmivi momentiT (8 kvt da 
meti) 
                                   
                  
                                             
        
                 
   26.  samfaza asinqronuli Zrava cvladi momentiT (8 kvt  da 
meti) 
                                   
                 
        
                                      
                 
        
   zemoT CamoTvlili statikuri maxasiaTeblebi gamoiyeneba 
kompleqsuri datvirTvis maCvenebliani an polinomuri modelebis 
Sesaqmnelad 
      
 
  
 
 
  
 
  
 
 
  
 
  
     
 
  
 
 
  
 
  
 
 
  
 
  
 
 Sefardeba  
 
  
  SeiZleba vipovoT rogorc 
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             
 
  
   
 
     
    anu        
 
  
 
  
 
 
  
 
  
 
     mdgradobis analizis Catarebisas ufro xSirad gamoiyeneba 
kompleqsuri datvirTvis polinomuri modeli 
           
 
  
     
 
  
 
 
          
           
 
  
     
 
  
 
 
          
     qvemoT moyvanil cxrilSi (cxr.2.7) mocemulia sxvadasxva 
tipis momxmareblis maCvenebliani modelebis Sesabamisi 
parametrebi. aqve naCvenebia am momxmarebelTa cos . am cxrilis 
monacemebis mixedviT Sedgenili iqna sxvadasxva tipis naTurebis 
polinomuri (nax.2.1,a) da maCvenebliani modelis (nax2.1,b) 
statikuri maxasiaTeblebi. 2.2 naxazze naCvenebia asinqronuli 
Zravas polinomuri modelis statikuri maxasiaTeblebi.  
   cxr.2.7. maCvenebliani modelebis v, f,v, f parametrebi 
 
eleqtromomxmarebeli cos v f v f 
gaTbobis Rumeli 1 2    
“zamTari-zafxuli” ojaxis kondicioneri 0,84 0,2 0,9 2,5 -1,3 
“zamTari-zafxuli” centraluri 
kondicioneri 
0.81 0.2 0.9 2.5 -2.7 
ojaxis kondicioneri 0.75 0.5 0.6 2.5 -2.8 
wylis gamacxelebeli  1 2    
macivari 0.84 0.8 0.5 2.5 -1.4 
WurWlis sarecxi manqana 0.99 1.8 0 3.5 -1.4 
sarecxi manqana 0.65 0.08 2.9 1.6 1.8 
varvarebis naTurebi 1 1.54    
TeTreulis saSrobi 0.99 2 0 3.3 -2.6 
televizori 0.77 2.00 5.2 -4.6 0 
feni 0.73 0.08 2.9 1.6 1.8 
fluroscentuli naTurebi 0.9 0.08 1 3 -2.8 
eleqtrolizi 0.9 1.8 -0.3 2.2  
rkaluri Rumeli 0.72 2.3 -1 1.61 -1 
mcire simZlavris Zravebi 0.83 0.1 2.9 0.6 -1.8 
didi simZlavris Zravebi 0.89 0.05 1.9 0.5 1.2 
soflis wylis tumboebi 0.85 1.4 5.6 1.4 4.2 
elsadgurebis sakuTari moxmareba 0.8 0.08 2.9 1.6 1.8 
      momxmarebelTa calkeuli saxeobebis mixedviT dadgenili 
maxasiaTeblebi saSualebas gvaZlevs miviRoT datvirTvis 
calkeuli tipis (binis, minimarketis, supermarketis, quCis 
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ganaTebis, liftebis, dawesebulebebis, saamqroebis da didi 
sawarmoebebis) statikuri maxasiaTeblebi. es Tavis mxriv 
moemsaxureba soflis, dabis da qalaqis kompleqsuri datvirTvis 
statikuri maxasiaTeblis miRebas. am ukanaskvnelebis safuZvelze 
SeiZleba aigos saqselo raionis kompleqsuri datvirTvis 
statikuri maxasiaTeblebi 220 an 110 kv Zabvis doneze. 
 
          
nax.2.1. ganaTebis naTurebis polinomuri (a) da 
maCvenebliani (b) statikuri maxasiaTeblebi 
 
 
         
 
 
nax. 2.2. asinqronuli Zravas polinomuri statikuri  
maxasiaTebeli 
 
    analizi gviCvenebs, rom praqtikuli sizustis TvalsazrisiT, 
eleqtromomxmarebelTa datvirTvis statikuri maxasiaTeble-
bisTvis sakmarisia visargebloT polinomis (meore an mesame 
rigis) saxeSi Cawerili maTematikuri modeliT Zabvis fardobiTi 
mniSvnelobis mimarT. vsargeblobT ra sxvadasxva avtorebis mier 
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Catarebuli kvlevebis Sedegad miRebuli rezultatebiT, yvelaze 
metad gavrcelebuli eleqtromomxmarebelTa datvirTvis 
statikuri maxasiaTeblebi, Cawerili   =P/   da   =Q/   saxeSi, 
warmovadgineT Semdegi gamosaxulebebiT: 
    A. sayofacxovrebo-komunaluri momxmareblebi: 
1. varvarebis naTurebi 
            =-0,288+1,055   +0,233   2;         =0 . 
               2.  televizori 
        =0,315+0.123   +0,562   2;   =0.907_2.311   +1,647   2 . 
              3. wylis gamacxelebeli 
             =0,965-1,968   +2,003   2;    =0 . 
              4. saojaxo eleqtrogamaTbobeli, uTo 
             =1,0    ;   =0 . 
          5. eleqtroRumeli 
             =4,767_9,677   +5,91   2;     =0 . 
      6. macivari 
             =-75,182+236,852   -246,54   2+85,87   3; 
                   =35,848_76,168   +41,57   2 . 
      7. sarecxi manqana 
             =2,48-4,58   +3,1   2;    =8,82_20,13   +12,95   2 . 
      8. mtversasruti 
             =4,204-6,924   +3,72   2;    =5,58_11,96   +7,368   2 . 
     B. sazogadoebrivi-komunaluri momxmareblebi:  
              1. didi da patara moculobis samacivro danadgarebi  
             =-0,124+0,75   +0,374   2;   =1,0_3,03   +3,03   2 . 
       2. fluroscenturi naTurebi 
             =-1,303+3,953   -1,65   2;    =2,621_5,508   +2,734   2  
             3. erTfaza „zamTari-zafxuli“ gaTboba 
           =2,284-2,963   +1,679   2;   =4,849_10,964   +6,458   2 . 
              4. erTfaza „zamTari-zafxuli“ gaciveba 
           =2,738-3,839   +2,101   2;   =8,732_18,427   +10,055   2 . 
       5.  televizori 
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           =0,315+0.123   +0,562   2;   =0.907_2.311   +1,647   2 . 
       6. macivari 
             =-75,182+236,852   -246,54   2+85,87   3; 
                   =35,848_76,168   +41,57   2 . 
               7. erTfaza asinqronuli Zrava mudmivi momentiT 
             =4,203-6,924   +3,721   2;    =5,57_11,96   +7,37   2 
                     8. erTfaza asinqronuli Zrava cvladi momentiT 
             =2,42_3,55   +2,13   2;     =4,64_10,10   +6,43   2 
        C. samrewvelo sawarmoebi da maTTan gaTanabrebuli 
momxmareblebi:  
            1. samfaza asinqronuli Zrava mudmivi momentiT (1-8 kvt) 
                  =1,745_1,715   +0,97   2;    =4,379_9,548   +5,95   2 
        2. samfaza asinqronuli Zrava cvladi momentiT (1-8 kvt) 
                 =1,177_0,666   +0,489   2;    =4,126_9,047   +5,706   2 
        3. samfaza asinqronuli Zrava mudmivi momentiT, P>8 kvt  
                =1,321_0,662   +0,341   2;     =3,547_6,986   +4,097   2 
        4. samfaza asinqronuli Zrava cvladi momentiT P>8 kvt                        
             =0,738+0,361   _0,099   2;   =3,095_6,123   +3,685   2 
        5. erTfaza asinqronuli Zrava mudmivi momentiT 
             =4,203-6,924   +3,721   2;   =5,57_11,96   +7,37   2 
                      6. erTfaza asinqronuli Zrava cvladi momentiT 
             =2,42_3,55   +2,13   2;    =4,64_10,10   +6,43   2 
        7. samfaza „zamTari-zafxuli“ gaTboba 
          =1,860-2,174   +1,314   2;    =5,387_11,907   +7,46   2 . 
        8. samfaza „zamTari-zafxuli“ gaciveba 
           =2,129-2,491   +1,362   2    =5,387_11,907   +7,46   2 . 
                 9. karborundis Rumelebi    
             =-5,5+11,5   -5,0   2;    =2,5_1,75     .  
        10. rkaluri Rumelebi 
                 =-14,94+54,62   -63,16   2+24,48   3;      =0 . 
        11. induqciuri Rumelebi 
             =  2      =3,2   2 . 
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        12. eleqtrolizuri danadgarebi 
         =4,377-10,519   +7,142   ;   =5,958_14,041   +8,567   2  . 
        13. eleqtroweva 
             =  2;     =0,7   2 . 
        14. reaqtiuli simZlavris danakargebi transformatorebis   
            foladSi 
                 Q= უ ს  (0,4+0,6   11 ); 
       aq  უ ს =(0,08 0,03)  Sნ - reaqtiuli simZlavris uqmi svlis 
danakargebi transformatorSi. koeficientis didi mniSvneloba 
aiReba dabali Zabvis transformatorebis SemTxvevaSi, patara ki - 
maRali Zabvis transformatorebis SemTxvevaSi. 
    im SemTxvevaSi, roca calkeul momxmarebelTa Sesaxeb 
konkretuli monacemebi ar aris cnobili, kombinirebuli datvir-
Tvis statikuri maxasiaTeblebi Zabvis mixedviT (110-220 kv Zabvis 
doneze), rekomendirebulia warmovadginoT Semdegi saxiT [8]: 
 aqtiuri datvirTva 
               =  ; 
 reaqtiuli datvirTva (  =Q/   saxeSi) 
                   =
    
   ნ
 – 
   
   ნ
   +(
   
   ნ
 +1)    2 .   
        am bolo gamosaxulebis mixedviT agebuli mrudeebi, 
sxvadasxva    ნ (    ნ) mniSvnelobebisTvis, naCvenebia 2.3 naxazze. 
 
nax. 2.3. 110-220 kv Zabvis salteze kombinirebuli reaqtiuli 
datvirTvis ststikuri maxasiaTeblebi momxmareblis 
sxvadasxva      ნ mniSvnelobebisas. 
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    zemoT moyvanili sxvadasxva saxis eleqtromimRebTa stati-
kuri maxasiaTeblebis safuZvelze SeiZleba davadginoT konkre-
tuli saxis kombinirebuli (kompleqsuri) datvirTvis statikuri 
maxasiaTebeli da ganvsazRvroT am momxmarebelTa datvirTvis 
maregulirebeli efeqti Zabvis mixedviT.  
 
2.3. kombinirebuli datvirTvis statikuri 
maxasiaTeblebi da maregulirebeli efeqti     
     kombinirebul momxmarebelTa statikuri maxasiaTeblebis 
Sesafaseblad ganxiluli iqna eleqtromimRebTa sxvadasxva 
Tanafardobis Semadgenloba maTi maqsimumSi moxvedris 
koeficientis gavaliswinebiT.   
    erTi ojaxis (binis) kombinirebuli datvirTvis Semadgenloba, 
maTi maqsimumSi moxvedris koeficientebiT, mocemulia qvemoT: 
 varvarebis naTurebi          450 vati;        Kნათ =0,75 
 macivari                      150 vati;    Kმაც =0,70   
 sarecxi manqana               1200vati;    Kსარ =0,15 
 televizori                   80vati;     Kტელ =0,90 
 uTo                           1400vati;    Kუთო =0,25 
 wylis gamacxelebeli         1200vati;    Kწყალი =0,6    
 eleqtrogamaTbobeli         1500vati;     Kგათ =0,15      
 mtversasruti                 1200 vati.    Kმტვ =0,2. 
    binis maqsimaluri (dadgmuli) datvirTva   =7,18 kvt.     
    am informaciis mixedviT calkeuli eleqtromimRebis 
statikuri maxasiaTebeli (fardobiT erTulebSi), Semdegia:  
 varvarebis naTurebi     
      P=0,45(-0,288+1,055   +0,233   2) kvt;      
 macivari  
                  P=0,15(-75,182+236,852   -246,54   2+85,87   3) kvt;  
                                        Q=0,15(35,848_76,168   +41,57   2) kvar;                 
 sarecxi manxana 
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     P=1,2(2,48-4,58   +3,1   2) kvt;  
                                         Q=1,2(8,82_20,13   +12,95   2) kvar;    
 televizori 
     P=0,08(0,315+0.123   +0,562   2) kvt;  
           Q=0,08(0.907_2.311   +1,647   2) kvar;    
 uTo P=1,4(1,0   2) kvt;     
 wylis gamacxelebeli            
P=1,2(0,965-1,968   +2,003   2) kvt;        
  eleqtrogamaTbobeli  P=1,5(1,0   2) kvt;   0 
 mtversasruti 
                                          P=1,2(4,204-6,924   +3,72   2) kvt;  
                                         Q=1,2(5,58_11,96   +7,368   2) kvar;   
   miRebuli gamosaxulebebi safuZvelze SegviZlia ganvsazRvroT 
erTi binis jamuri datvirTva Semdegi formulebiT: 
 ნათ   ნათ ნათ   მაც მაც   სარ სარ   ტელ ტელ   უთო უთო   წყ გ წყ გ   
  ელ გ ელ გ   მტვ მტვ 
   ნათ ნათ   მაც მაც   სარ სარ   ტელ ტელ   უთო უთო   წყ გ წყ გ   
  ელ გ ელ გ   მტვ  მტვ 
    binis datvirTvis statikuri maxasiaTebeli Caiwereba maRali 
rigis polinomis saxiT: 
 aqtiuri datvirTva            
               P=_2,807+12,449   _13,209   2 +5,796   3 ; 
 reaqtiuli datvirTva 
               QQ=5,409_11,791   +7,017   2.     
    am gamosaxulebebaTa Tanaxmad, roca U=    ნ, gvaqvs 
                          =2,229 kvt da   =0,634 kvar.      
    Sesabamisad, statikuri maxasiaTeblebis   =P/   da   =Q/   
saangariSo gamosaxulebebi Caiwereba Semdeg saxeSi: 
   aqtiuri datvirTvis 
                 =_1,259+5,585   _5,926   2 +2,600   3 ; 
   reaqtiuli datvirTvis 
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               Q  =8,531_18,598   +11,067   2.           
    am gamosaxulebaTa mixedviT agebuli statikuri maxasiaTeb-
lebis Sesabamisi mrudeebi warmodgenilia 2.4 naxazze, sadac    
da    aqtiuri da reaqtiuli datvirTvebis mniSvnelobebia 
U=    ნ Zabvisas.   
 
nax. 2.4. erTi konkretuli binis  kombinirebuli 
datvirTvis statikuri maxasiaTeblebi 
 
    miRebuli maxasiaTeblebis mixedviT datvirTvis mareguli-
rebeli efeqtis saangariSo gamosaxulebas aqvs saxe; 
             
   
   
 =5,585_11,852   +7.8   2    
    
   
 =_18,598+22,134    
    am gamosaxulebebidan Cans, rom datvirTvis maregulirebeli 
efeqti sxvadasxva muSa Zabvisas sxvadasxvaa (nax.2.5), rac miuTi-
Tebs masze, rom sxvadasxva muSa Zabvisas Zabvis erTidaigive 
sididiT gadaxra datvirTvis sxvadasxva sididiT Seicvlas 
gamoiwvevs. kerZod, amaRlebuli muSa Zabvis dros Zabvis gadaxra 
ufro meti sididiT gamoiwvevs momxmareblis datvirTvis cvli-
lebas, vidre Zabvis igive sididiT gadaxra ufro dabali Zabvis 
SemTxvevaSi. Cvens kerZo SemTxvevaSi, Tu muSa Zabva (0,80-0,85) ნ-is 
farglebSi icvleba, momxmareblis reaqtiuli datvirTva, praqti-
kulad, ar icvleba, radganac reaqtiuli datvirTvis mareguli-
rebeli efeqti Zabvis aRniSnul farglebSi TiTqmis nulis 
tolia.    
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nax.2.5. sacxovrebeli binis kombinirebuli datvirTvis 
maregulirebeli efeqti 
 
   maregulirebeli efeqtis gamoyenebiT Zabvis cvlilebis Sede-
gad gamowveuli datvirTvebis cvlilebebi gamoiTvleba 
formulebiT 
                   =
  
   
          da        =
   
   
     
    sacxovrebeli binis kombinirebuli datvirTvis calkeuli 
eleqtromimRebis statikuri maxasiaTeblebi mocemulia 2.6 
naxazze.  
     am naxazidan Cans, rom yvela eleqtromomxmareblisTvis, 
gar-da mtversasrutisa, Zabvis mixedviT aqtiuri datvirTvis 
maregu-lirebeli efeqti dadebiTia. mtversasrutis SemTxvevaSi 
(nax.2.6,e)    0,900,92 Zabvis mniSnelobebisas maregulirebeli 
efeqti uaryofiTia da   0,981,0 Zabvis mniSnelobebisas 
dadebiTi, Zabvis    0,920,98 mniSnelobebisas ki, praqtikulad, 
nulis to-lia. macivris SemTxvevaSi igi,    =1-is maxloblobaSi, 
TiTqmis, nulis tolia. sxva Zabvebze ki dadebiTi.  reaqtiuli 
datvirTvis maregulirebeli efeqti mniSvnelovnad sxvadasxvaa. 
kerZod: varva-rebis naTurebi, uTo, saxlis gamaTbobeli, wylis 
gasaTbobi avzi, reaqtiul simZlavres saerTod ar moixmaren; 
televizorisTvis es efeqti dadebiTia; macivris SemTxvevaSi 
   0,920,94 Zabvis mniSnelobebisas maregulirebeli efeqti 
uaryofiTia da   0,920,94 Zabvis mniSnelobebisas dadebiTi, 
Zabvis am mniSnelobebisas ki, praqtikulad, nulis tolia. 
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nax. 2.6. sacxovrebeli binis kompleqsuri datvirTvis calkeuli 
eleqtromimRebis statikuri maxasiaTeblebi: a) varvarebis naTurebi; b) 
macivari: g) sarecxi manqana; d) televizori; e) mtversasruti; v) wylis 
gamacxelebeli. 
 
     am momxmarebelTa, rogorc kombinirebuli datvirTvis, 
statikuri maxasiTeblis mixedviT ki Cans, rom reaqtiuli 
datvirTvis maregulirebeli efeqti    =0,801,12 Zabvis SualedSi 
dadebiTia. Zabvis am qveda zRvrul mniSvnelobebisas nulis toli 
xdeba da mis ufro dabal mniSvnelobaze uaryofiTia.  
     50-biniani sacxovrebeli korpusis kombinirebuli datvirTvis 
Semadgenloba (zamTris sezoni), maTi maqsimumSi moxvedris 
koeficientebis gaTvaliswinebiT, mocemulia qvemoT (cxr.2.8). 
 
 
 
64 
   cxr.2.8. 50-biniani sacxovrebeli korpusis datvirTva 
 
eleqtromimRebi datvirTva   მაქს     , kvt.      
saRamos maqsimumi dilis maqsimumi 
varvarebis naTurebi 1,0 50 0,1=5,0 0,3 50 0,1=1,5 
televizori 1,0 50 0,08=4,0 0,3 50 0,08=1,2 
macivari 0,6 50 0,15=4,5 0,6 50 0,15=4,5 
sarecxi manqana 0,2 50 1,2=12,0 0,4 50 1,2=24,0 
mtversasruti 0,1 50 1,2=6,0 0,3 50 1,0=15,0 
wylis gamacxelebeli  0,2 50 3,0=30,0 0,1 50 3,0=15,0 
uTo 1,0 50 1,2=6,0 0,2 50 1,2=12,0 
saxlis gamaTbobeli  0,8 40 1,5=48,0 0,1 40 1,5=6,0 
kondicioneri “zamTari-
zafxuli” 
0,8 10 4,0=32,0 0,1 10 4,0=4,0 
liftebi 0,5 2 5=5,0 0,25 2 5=2,5 
sul 152,5 85,7 
     
  saRamos maqsimumSi calkeul eleqtromimRebis statikuri 
maxasiaTebelTa gaTvaliswinebiT vRebulobT: 
 aqtiuri datvirTva 
               P=_160,457+786,621   _860,079   2 +386,415   3 ; 
 reaqtiuli datvirTva 
               QQ=459,432_1007,704   +599,917   2.     
    am gamosaxulebebaTa Tanaxmad, roca U=    ნ, gvaqvs 
                          =152,5 kvt da   =51,645 kvar.    
    Sesabamisad, statikuri maxasiaTeblebis   =P/   da   =Q/   
saangariSo gamosaxulebebi Caiwereba Semdeg saxeSi: 
   aqtiuri datvirTvis 
                 =_1,052+5,158   _5,640   2 +2,534   3 ; 
   reaqtiuli datvirTvis 
               Q  =8.896_19,512   +11,616   2.           
am gamosaxulebaTa mixedviT agebuli statikuri maxasiaTeb-
lebis Sesabamisi mrudeebi warmodgenilia 2.7 naxazze, sadac    
da    aqtiuri da reaqtiuli datvirTvebis mniSvnelobebia 
U=    ნ Zabvisas.   
      miRebuli maxasiaTeblebis mixedviT datvirTvis 
maregulirebeli efeqtis saangariSo gamosaxulebas aqvs saxe; 
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 =5,158_11,28   +7.61   2   
    
   
 =_19,51+23,24    
 
nax.2.7. 50-biniani sacxovrebeli korpusis 
datvirTvis statikuri maxasiaTeblebi 
 
   analogiuri gamoTvlebiT SevadgineT administraciuli 
Senobebis da ofisebis kombinirebuli datvirTvis statikuri 
maxasiaTeblebis   =P/   da   =Q/   saangariSo gamosaxulebebi:      
 aqtiuri datvirTvis 
                 =2,292-3,108   +1,692   2 +0,124   3 ; 
   reaqtiuli datvirTvis 
               Q  =21,974_46,471   +25,497   2.           
    am gamosaxulebaTa mixedviT agebuli statikuri maxasiaTeb-
lebis Sesabamisi mrudeebi warmodgenilia 2.8.a naxazze, sadac    
da    aqtiuri da reaqtiuli datvirTvebis mniSvnelobebia 
U=    ნ Zabvisas.   
        miRebuli maxasiaTeblebis mixedviT datvirTvis mareguli-
rebeli efeqtis saangariSo gamosaxulebas aqvs saxe; 
      
   
   
 =-3,108+3,384   +0,372   2        
    
   
 =_46,471+50,994    
     Ramis periodSi, Sesabamisad, gvaqvs: 
  aqtiuri datvirTva 
          P=3,766+98,4936   -125,28   2 +60,109   3 ; 
 reaqtiuli datvirTva 
               QQ=226,768_488,702   +281,238   2.     
    am gamosaxulebebaTa Tanaxmad, roca U=    ნ, gvaqvs 
                          =37,089 kvt da   =19,304 kvar.    
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    Sesabamisad, statikuri maxasiaTeblebis   =P/   da   =Q/   
saangariSo gamosaxulebebi Caiwereba Semdeg saxeSi: 
   aqtiuri datvirTvis 
                 =0,102+2,655   -3,378   2 +1,621   3 ; 
   reaqtiuli datvirTvis 
               Q  =11,747_25,316   +14,569   2.           
    am gamosaxulebaTa mixedviT agebuli statikuri 
maxasiaTeblebis Sesabamisi mrudeebi warmodgenilia 2.8.b naxazze, 
sadac    da    aqtiuri da reaqtiuli datvirTvebis 
mniSvnelobebia U=    ნ Zabvisas.  
 
 
nax.2.8. administraciuli Senobebis da ofisebis datvirTvis 
statikuri maxasiaTeblebi: a) dRis periodi; b) Ramis periodi 
 
      miRebuli maxasiaTeblebis mixedviT datvirTvis mareguli-
rebeli efeqtis saangariSo gamosaxulebas aqvs saxe; 
      
   
   
 =2,655_6,756   +4,863   2      
    
   
 =_25,316+29,138   . 
    SedarebisTvis, 2.9 a,b naxazebze naCvenebia administraciuli 
Senobebis da ofisebis kombinirebuli datvirTvis maregulire-
beli efeqtis cvlilebis grafikebi muSa Zabvis sxvadasxva 
mniSvnelobisas. 
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nax.2.9. administraciuli Senobebis da ofisebis 
aqtiuri (a) da reaqtiuli (b) datvirTvebis maregulirebeli efeqti 
 
   rogorc 2.9 naxazidan Cans, datvirTvis maregulirebeli 
efeqti dRisa da Ramis periodebSi sxvadasxva sididisaa, radga-
nac mniSvnelovnad icvleba kombinirebuli datvirTvis Semadgen-
loba. kerZod, Tu dRis periodSi jamur datvirTvaSi kondicio-
nerebis xvedriTi wili Seadgenda 89%-s, Ramis periodSi es wili 
daeca 55%-mde, maSin, roca samacivro danadgarebis xvedri-Ti 
wili 2,1%-dan (dRis periodi) gaizarda 27,5%-mde (Ramis periodi). 
   msxvili samrewvelo sawarmos sawarmos kombinirebuli 
datvirTvis SemadgenlobaSi Sedis didi da patara simZlavris 
samfaza asinqronuli Zravebi, erTfaza asinqronuli Zravebi, 
eleqtrolizuri danadgarebi, samacivro danadgarebi, “zamTari-
zafxuli” tipis kondicionerebi da a.S. sawarmos jamuri 
dadgmuli simZlavre Seadgens 1600 kvt-s. 
   sawarmos kombinirebuli datvirTvis statikuri maxasiaTe-
blebs aqvs Semdegi saxe: 
           P=1568,82-1233,751   +465,859   2+257,61   3; 
                 Q=4454,24_9410,71   +5724,47   2 . 
    am gamosaxulebebaTa Tanaxmad, roca U=    ნ, gvaqvs 
                          =1058,0 kvt da   =768,0 kvar.    
    Sesabamisad, statikuri maxasiaTeblebis   =P/   da   =Q/   
saangariSo gamosaxulebebi Caiwereba Semdeg saxeSi: 
   aqtiuri datvirTvis 
                 =1,483-1,166   +0,44   2 +0,243   3 ; 
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   reaqtiuli datvirTvis 
               Q  =5,8_12,254   +7,454   2.           
    statikuri maxasiaTeblebis Sesabamisi mrudeebi warmodge-
nilia 2.10 naxazze, sadac    da    aqtiuri da reaqtiuli 
datvirTvebis mniSvnelobebia U=    ნ Zabvisas.  
 
nax.2.10.  msxvili samrewvelo sawarmos 
kombinirebuli datvirTvis statikuri maxasiaTeblebi 
 
     miRebuli maxasiaTeblebis mixedviT datvirTvis mareguli-
rebeli efeqtis saangariSo gamosaxulebas aqvs saxe; 
           
   
   
 =-1,166+0,88   +0,729   2     
    
   
 =_12,254+14,908    
 rogorc vxedavT,  U=    ნ Zabvisas 
   
   
 =0,443 da 
    
   
 =2,656. 
es imas niSnavs, rom Tu Zabva Seicvleba 1%-iT, maSin aqtiuri 
datvirTva Seicvleba 0,443%-iT anu 1058      /100=4,69 mgvt-iT da 
reaqtiuli datvirTva Seicvleba 2,656%-iT anu 768 2,656/100=20,4 
mgvar-iT. 
    qalaqis sacxovrebeli raionis kombinirebuli datvirTvis 
statikuri maxasiaTeblis ageba da kvleva CavataroT 
momxmarebelTa Semdegi SemadgenlobisTvis: 
 50 kerZo sacxovrebeli bina  P =50x 2,229=111,45 kvt - 0,5%; 
 100 50-biniani sacxovrebeli korpusi P =100 x152,5=15250 kvt -  
68,3%; 
 10 sawarmoo ofisi P =10 x 483,7=4837 kvt  -  21,7%; 
 2 msxvili samrewvelo sawarmo P =2 x 1058=2116 kvt  -  9,5%. 
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    kombinirebuli datvirTvis statikuri maxasiaTeblebs aqvs 
Semdegi saxe: 
           P=-1475,184+61781,29   -78038,909   2+40047,246   3; 
                 Q=93977,767_202370,56   +116892,715   2 . 
    am gamosaxulebebaTa Tanaxmad, roca   1, gvaqvs 
                        =22314,45 kvt da   =8499,9 kvar.    
    Sesabamisad, statikuri maxasiaTeblebis   =P/   da   =Q/   
saangariSo gamosaxulebebi Caiwereba Semdeg saxeSi: 
   aqtiuri datvirTvis 
                 =-0,066+2,769   -3,497   2 +1,794   3 ; 
   reaqtiuli datvirTvis 
               Q  =11,076_23,808   +13,732   2.           
    statikuri maxasiaTeblebis Sesabamisi mrudeebi 
warmodgenilia 2.11 naxazze.  
     miRebuli maxasiaTeblebis mixedviT datvirTvis mareguli-
rebeli efeqtis saangariSo gamosaxulebas aqvs saxe; 
          
   
   
 =2,769-6,994   +5,382   2      
    
   
 =-23,808+27,464   , 
Sesabamisad,    1 Zabvisas 
   
   
 =1,157 da 
    
   
 =3,656.  
 
nax.2.11.  qalaqis sacxovrebeli raionis 
kombinirebuli datvirTvis statikuri maxasiaTeblebi 
            
    qalaqis samrewvelo raionis kombinirebuli datvirTvis 
statikuri maxasiaTeblis ageba da kvleva CavataroT 
momxmarebelTa Semdegi SemadgenlobisTvis: 
 30 kerZo sacxovrebeli bina  P =30x 2,229=66,87 kvt - 0,27%; 
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 20 50-biniani sacxovrebeli korpusi P =20 x152,5=3050 kvt -  
11,89%; 
 25 sawarmoo ofisi P =25 x 483,7=12092,5 kvt  -  46,89%; 
 10 msxvili samrewvelo sawarmo P =10 x 1058=10580 kvt  -  
41,01%. 
    kombinirebuli datvirTvis statikuri maxasiaTeblebs aqvs 
Semdegi saxe: 
           P=41320,307-33804,18   +6297,344   2+11977,734   3; 
                 Q=151031,147_320062,028   +182183,199   2 . 
    am gamosaxulebebaTa Tanaxmad, roca   1, gvaqvs 
                          =25791,21 kvt da   =13152,32 kvar.    
    Sesabamisad, statikuri maxasiaTeblebis   =P/   da   =Q/   
saangariSo gamosaxulebebi Caiwereba Semdeg saxeSi: 
   aqtiuri datvirTvis    =1,602-1,311   +0,245   2 +0,464   3 ; 
   reaqtiuli datvirTvis Q  =11,483_24,335   +13,852   2.           
    statikuri maxasiaTeblebis Sesabamisi mrudeebi warmodge-
nilia 2.12 naxazze.    
     miRebuli maxasiaTeblebis mixedviT datvirTvis 
maregulirebeli efeqtis saangariSo gamosaxulebas aqvs saxe; 
         
   
   
 =-1,311+0,49   +1,392   2     
    
   
 =-24,335+27,704   , 
Sesabamisad,    1 Zabvisas 
   
   
 =0,571 da 
    
   
 =3,369.    
 
nax.2.12.  qalaqis samrewvelo raionis 
kombinirebuli datvirTvis statikuri maxasiaTeblebi 
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      ganxiluli konkretuli SemTxvevebis zogadi maCveneblebi 
mocemulia qvemoT 2.9 cxrilSi. 
     ganxiluli konkretuli SemTxvevebis analizi gviCvenebs, rom 
Zabvis mixedviT aqtiuri datvirTvis maregulirebeli efeqti, 
   1 Zabvis maxloblobaSi, roca kombinirebul datvirTvaSi War-
bobs sayofacxovrebo-komunaluri eleqtromimRebebi, moTavsebu-
lia 1,3 1,7 farglebSi, xolo roca kombinirebul datvirTvaSi 
Warbobs sazogadoebrivi-komunaluri an samrewvelo xasiaTis 
eleqtromimRebebi, maSin maregulirebeli efeqti moTavsebulia 
0,4 0,7 farglebSi. ufro maRali Zabvebisas (   1,1 1,2) aRniSnuli 
efeqtis ricxviTi mniSvneloba Sesabamisad izrdeba 2,0 2,6-mde da 
1,0 1,5-mde, xolo ufro dabali Zabvebisas (   0,8 0,9) mcirdeba 
TiTqmis 1-mde da ufro qveviT. im Sem-TxvevaSi, roca kombini-
rebul datvirTvaSi Warbobs sazogadoebrivi-komunaluri an sam-
rewvelo xasiaTis eleqtromimRebebi, aqtiuri datvirTvis maregu-
lirebeli efeqti, (   0,8 0,9) Zab-vebisas, TiTqmis nulis tolia 
da SeiZleba uaryofiTic ki gaxdes (sawarmoo ofisi, qalaqis sam-
rewvelo raioni). reaqtiuli datvirTvis maregulirebeli efeqti 
   1 Zabvis maxliblobaSi 2,5 4.5 farglebSi icvleba. ufro 
maRali Zabvebisas (    1,1 1,2) 4-6 da ufro met mniSvnelobebs 
aRwevs,    0,83 0,85 mniSnelo-bebisas nulamde mcirdeba da kidev 
ufro dabali Zabvebisas xdeba uaryofiTi (cxr.2.10).    
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 cxr.2.9. kombinirebuli datvirTvebis maxasiaTebeli parametrebi 
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kvt % kvt % kvt % kvt % kvt % kvt % 
varvarebis 
naTurebi 
0,337 15,1 5,0 3,3 -  -  518 2,3 110 0,4 
macivari 0,105 4,7 4,5 3,0 0,7 0,1 12,0 1,1 487 2,2 230 0,9 
sarecxi manqana 0,18 8,1 12,0 7,8 -  -  1209 5,4 245 0,9 
Televizo-ri 0,072 3,2 4,0 2,6 0,8 0,2 3,0 0,3 415 1,9 132 0,6 
uTo 0,35 15,7 6,0 3,9 -  -  618 2,8 131 0,6 
wylis gamacxe-
lebeli 
0,72 32,3 30,0 19,7 5,0 1,1 30,0 2,8 3146 14,1 1047 4,1 
mtversas-ruti 0,24 10,8 6,0 3,9 -  -  612 2,7 127 0,5 
saxlis 
gamaTbo-beli 
-  48,0 31,5 -  -  4800 21,5 960 3,7 
eleqtroga-
maTbobeli 
0,225 10,1 -  -  -  11,0 0,1 7,0 0 
kondicio-
nerebi 
-  32,0 21,0 430 88,8 220 20,8 7940 35,6 13590 53 
fluros-
centuri 
naTurebi 
-  -  11,5 2,4 85,0 8,0 285 1,3 1139 4,4 
didi moc. 
macivrebi 
-  -  10,0 2,1 35,0 3,3 170 0,8 600 2,3 
kompiute-rebi -  -  16,0 3,3 25,0 2,4 210 0,9 650 2,5 
liftebi -  5,0 3,3 9,0 1,9 15,0 1,4 120 0,5 375 1,6 
samfaza asinq.  
Zravebi 
-  -  -  210 19,8 420 1,9 2100 9,2 
erTfaza 
asinqronuli 
Zravebi 
-  -  -  350 33,2 700 3,1 3500 13,6 
eleqtroliz-
uri danadg. 
-  -  -  55,0 5,2 110 0,5 550 2,1 
sxvadasxva -  -  0,7 0,1 18,0 1,7 543 2,4 7,0 0 
jamuri 
datvirTva 
2,229 100 152,5 100 484 100 1058 100 22315 100 25791 100 
   
   
 , 
roca    1 
1,53 1,49 0,65 0,44 1,16 0,57 
   
   
 , 
roca    1 
3,54 3,73 4,52 2,65 3,66 3,37 
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cxr.2.10. kombinirebuli datvirTvis maregulirebeli efeqti 
 
kombinirebu-
li datvir-
Tvis saxeoba 
maregul. 
efeqti 
   
0,8 0.9 0,95 1,0 1,05 1,1 1,2 
kerZo sacxov-
rebeli bina 
   
   
  1,095 1,236 1,365 1,533 1,74 1,986 2,595 
   
   
  -0,891 1,323 2,429 3,536 4,643 5,75 7,96 
50-biniani 
sacxovrebe-
li korpusi 
   
   
  0,999 1,164 1,303 1,48 1,70 1,95 2,57 
   
   
  -0,94 1,38 2,54 3,70 4,86 6,06 8,34 
administraci
uli Senobebi 
da ofisebi 
   
   
  -0,163 0,239 0,443 0,648 0,855 1,064 1,488 
   
   
  -5,68 -0,576 1,973 4,523 7,073 9,62 14,72 
samrewvelo 
sawarmo 
   
   
  0,005 0,216 0,328 0,443 0,562 0,684 0,94 
   
   
  -0,326 1,165 1,91 2,656 3,402 4,15 5,64 
qalaqi 
sacxovre-
beli raioni 
   
   
  0,619 0,835 0,983 1,158 1,36 1,59 2,13 
   
   
  -1,837 0,91 2,283 3,656 5,029 6,402 9,15 
qalaqis 
samrewvelo 
raioni 
   
   
  -0,025 0,261 0,415 0,575 0,743 0,917 1,286 
   
   
  -2,172 0,599 1,984 3,369 4,754 6,139 8,91 
 
     rogorc aRniSnuli iyo, eleqtruli sistemis dinamikuri 
mdgradobis modelireba xorcieldeba maRali (500-220 kv) Zabvis 
qselisTvis. am SemTxvevaSi ufro dabali Zabvis salteebze 
mierTebuli sxvadasxva saxis momxmarebelTa jamuri datvirTva 
mierTebuli unda iqnes maRali Zabvis kvanZebSi da, amasTan, 
maTTvis dadgenili unda iqnes adekvaturi saxis statikuri 
maxasiaTeblebi. calkeuli momxmareblis datvirTvis statikuri 
maxasiaTeblebi ki, rogorc wesi, cnobilia 6-10 kv Zabvis doneze.  
    aqedan gamomdinare, dRis wesrigSi dgas amocana, romelic 
gulisxmobs: 
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 samomxmareblo qvesadgurebis 6-10 kv Zabvis doneze dadgenili 
iqnes kombinirebuli datvirTvis struqtura; 
 eleqtromimRebebis datvirTvis realuri statikuri maxasia-
TebelTa bazaze dadgindes samomxmareblo qvesadgurebis 6-10 kv 
Zabvaze mierTebuli kombinirebuli datvirTvis ekvivalenturi 
statikuri maxasiaTeblebi; 
 miRebuli Sedegebis safuZvelze dadgenili iqnes im kombini-
rebuli datvirTvis ekvivalenturi statikuri maxasiaTeb-lebi, 
romlebic kvebas Rebulobs eleqtrosistemis 220/110 kv Zabvis 
konkretuli qvesadguridan; 
 gamokvleuli iqnes da Sefasdes kombinirebuli datvirTvis 
ekvivalenturi statikuri maxasiaTebelze eleqtrosistemis 
220/110 kv Zabvis mocemuli qvesadguridan gamavali 110-35 kv 
Zabvis gadacemis qselis gavlena.  
 
 
daskvna Tavi 2-is mimarT 
Tavi 2-Si Catarebulia arsebuli teqnikuri literaturis 
mimoxilva, moyvanilia sxvadasxva avtorebis mier SemoTavazebuli 
statikuri maxasiaTeblebis maTematikurad Caweris modelebi da 
gaanalizebulia am maxasiaTebelTa saxasiaTo parametrebis 
ricxviTi mniSvnelobebi. 
   am TavSi ganxilulia kombinirebuli datvirTvis konkretuli 
kerZo SemTxvevebi. maTTvis Sedgenili iqna polinomuri saxis 
(meore-mesame rigis) statikuri maxasiaTeblebi da yvela konkre-
tuli SemTxvevisTvis gamoTvlili iqna datvirTvis mareguli-
rebeli efeqtis ricxviTi mniSnelobebi.   
    dasmulia kombinirebuli datvirTvis polinomuri saxis 
statikuri maxasiaTeblebis dadgenis amocana da Camoyalibebulia 
am amocanis gadawyvetis meTodika yoveli konkretuli eleqtru-
li qselisTvis. 
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   dadgenili iqna, rom administraciuli Senobebisa da sawarmoo 
ofisebisTvis datvirTvis maregulirebeli efeqti dRisa da Ramis 
periodebSi sxvadasxva sididisaa (nax. 2.9). rac ganpirobebulia 
kombinirebuli datvirTvis Semadgenlobis  mniSvnelovani cvli-
lebiT. es gansxvaveba, roca   =1, aqtiuri datvirTvis maregu-
lirebeli efeqtisTvis Seadgens 16,17%-s, xolo reaqtiuli 
datvirTvis maregulirebeli efeqtisTvis ki - 20,1%-s. roca 
  =0,95, Sesabamisad gvaqvs 34,2% da 18,07%, xolo   =1,05 Zabvisas 
ki gvaqvs 7,65% da 29,05%. 
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Tavi 3. saqarTvelos energosistemaSi mimdinare 
gardamavali procesebis zogadi analizi 
3.1. datvirTvis statikuri maxasiaTeblis gavlena  
gardamavali procesis mimdinareobaze 
    energosistemaSi gardamavali procesebis mimdinareobaze, ro-
gorc avRniSneT ($2.3), mniSvnelovan gavlenas axdens is, Tu ra 
saxis datvirTvis statikuri maxasiaTeblebis mqone momxmareb-
lebia mierTebuli eleqtrul qselze. qvemoT ganxilulia ramde-
nime magaliTi, romelTa ganxilvis mizania momxmarebelTa sxvada-
sxva saxis datvirTvis statikuri maxasiaTeblebiT warmodgenis 
SemTxvevaSi gamovavlinoT ra masStabebisa da xasiaTis gardama-
vali procesebis mimdinareobas aqvs adgili energosistemaSi.  
   magaliTi 1. saqarTvelos energosistemis paraleluri muSaoba 
ruseTis energosistemasTan. sistemaTaSorisi eleqtrogadacemis 
xaziT “kavkasioniT” ruseTis energosistemidan saqarTvelos ener-
gosistemaSi Semoedinebaa 497+j10 mgva simZlavre, xolo axalcixis 
qvesadguridan, mudmivi denis CanarTis gavliT, TurqeTis ener-
gosistemaSi gaedineba 600 mgvt. SeerTebis eleqtruli sqema, rom-
lis drosac ganxiluli iqna sistemis dinamikuri mdgradobis 
modelireba da gardamavali procesebis mimdinareobis analizi, 
Seicavs saqarTvelos energosistemis 500-220 kv Zabvis eleqtroga-
dacemis qsels, qvesadgurebs, uSualod am qselze mierTebul 
eleqtrosadgurebs da 110 kv Zabvis im qselsa da eleqtro-
gadacemis xazebs, romelTa saSualebiT sistemis danarCeni 
eleqtrosadgurebi mierTebulia maRali Zabvis qselTan. 
    egx “kavkasionis” avariuli gamorTva saqarTvelos eleqtro-
sistemaSi iwvevs aqtiuri simZlavris deficits da sixSire iwyebs 
Semcirebas. SemdgomSi, siCqaris regulatorebis zemoqmedebiT, 
sixSire ubrundeba normalur sidides. gardamavali procesi 
modelirebuli iqna PSS/E programuli kompleqsis saSualebiT 
sam sxvadasxva SemTxvevaSi (nax.3.1). erT SemTxvevaSi datvirTva 
warmodgenili iyo mudmivi sididis gamtarobiT, meore SemTxve-
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vaSi CLODBL (maCvenebliani statikuri maxasiaTebeli) modeliT da 
mesameSi SemTxvevaSi IEELBL (polinomuri statikuri maxasiaTe-
beli) modeliT.  CLODBL   da IEELBL  datvirTvis modelebi  PSS/E  
programuli kompleqsis TandarTuli modelebia.       
    CLODBL modeli  (nax.3.3)-ze naCvenebi saxisaa, xolo IEELBL 
Semdegi saxis funqciaa: 
                            
      
      
                 
                                                
      
      
           . 
      ,    .  .  .        koeficientebis ricxviTi mniSvnelobebi 
datvirTvis tipis mixedviT aiReba Sesabamisi cxrilebidan.                                
 
nax.3.1. PSS/E programuli kompleqsis saSualebiT modelirebuli 
gardamavali procesi sam sxvadasxva SemTxvevaSi 
 
   rogorc am naxazidan Cans muSa Zabvisagan damokidebulebaSi 
momxmareblis datvirTvis cvlilebas sagrZnobi gavlena aqvs gar-
damavali procesebis mimdinareobis masStabebze. kerZod, sxva 
erTnair pirobebSi, Tu Zabvis cvlilebisas datvirTva icvleba 
polinomuri ststikuri maxasiaTeblis (IEELBL) kanonzomierebiT, 
maSin energosistemaSi aqtiuri simZlavris deficitisas sixSiris 
dacema naklebad mosalodnelia, vidre roca datvirTvis cvli-
lebis kanonzomiereba Zabvis kvadratis proporciulia (g=const, 
b=const) an datvirTva icvleba maCvenebliani ststikuri maxasia-
Teblis kanonzomierebiT (CLODBL). nax.3.1-dan Cans, rom CLODBL 
modelis SemTxvevaSi sixSire 0,75 herciT metad Semcirda (47,5 
hc), vidre IEELBL modelis SemTxvevaSi (48,25 hc). g=const, b=const da 
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CLODBL modelebis SemTxvevaSi sixSiris dacemebs Soris 
gansxvaveba SedarebiT naklebia (0,22 hc). 
     magaliTi 2. sistemaTaSorisi eleqtrogadacemis xaziT 
“kavkasioniT” ruseTis energosistemidan saqarTvelos energosis-
temaSi Semoedineba 500 mgvt aqtiuri simZlavre da saqarTvelos 
energosistemidan ruseTis energosistemaSi gaedineba 234 mgvar 
reaqtiuli simZlavre  
 
nax.3.2 magaliTi 2-is mixedviT sixSiris cvlilebis  
mrudeebi 
 
    „kavkasionis“ avariuli gamorTvisas saqarTvelos energosis-
temaSi warmoiqmna aqtiuri simZlavris igive sididis deficiti, 
rac wina magaliTSi (500 mgvt) da reaqtiuli simZlavris didi 
siWarbe (234 mgvar). reaqtiuli simZlavris siWarbem saqarTvelos 
energosistemaSi gamoiwvia muSa Zabvis donis ramdenadme amaRle-
ba, ramac, statikuri maxasiaTeblis Sesabamisad, momxmarebelTa 
datvirTvis gazrda gamoiwvia. Sedegad, aqtiuri simZlavris defi-
citi kidev ufro gaizarda da sixSire ufro metad daeca, vidre 
wina magaliTis SemTxvevebSi. kerZod, IEELBL modelis SemTxvevaSi 
sixSire daeca 48,1 hc-mde, nacvlad 48,25 hercisa wina magaliTis 
mixedviT. aseve, CLODBL modelis SemTxvevaSi sixSire daeca 47,3 hc-
mde, nacvlad 47,5 hercisa wina magaliTis mixedviT (nax.3.2).  
      magaliTi 3. sistemaTaSorisi eleqtrogada-cemis xaziT 
“kavkasioniT” ruseTis energosistemidan saqarTvelos energosis-
temaSi Semoedineba 500 mgvt aqtiuri simZlavre da, agreTve, 240 
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mgvar reaqtiuli simZlavre, rac mkveTrad gansxvavebulia wina 
magaliTebTan SedarebiT.  
    „kavkasionis“ avariuli gamorTvisas saqarTvelos energo-
sistemaSi warmoiqmna rogorc aqtiuri simZlavris deficiti (500 
mgvt), aseve reaqtiuli simZlavris deficiti (240 mgvar). 
    reaqtiuli simZlavris deficitma, rogorc es mosalodnelia, 
saqarTvelos energosistemaSi gamoiwvia muSa Zabvis donis ramde-
nadme Semcireba da, statikuri maxasiaTeblis Sesabamisad, gamoiw-
via momxmarebelTa datvirTvis Semcireba. Sedegad, aqtiuri 
simZlavris deficiti ramdenadme gakompensirda da sixSire Seda-
rebiT naklebi sididiT daeca, vidre wina magaliTebis SemTx-
vevebSi. kerZod, IEELBL modelis SemTxvevaSi sixSire daeca 48,37 
hc-mde, nacvlad 48,25 da 48,1 hercisa wina magaliTebis mixedviT. 
aseve, CLODBL modelis SemTxvevaSi sixSire daeca 48.0 hc-mde, 
nacvlad 47,5 da 47,3 hercisa wina magaliTebis mixedviT (nax.3.3).  
 
 nax.3.3. magaliTi 3-is mixedviT        nax.3.4. qselis datvirtvis cvli- 
sixSiris cvlilebis mrudeebi        leba Zabvis cvlilebiT   
                    
     ganxiluli magaliTebis analizis safuZvelze SegviZlia 
gavakeToT daskvna, rom momxmarebelTa datvirTvis Zabvisagan 
damokidebulebis xasiaTs gardamavali procesebis mimdinareobis 
masStabebze mniSvnelovani gavlena aqvs. 
    pirvel magaliTSi gardamavali procesebis mimdinareobisas 
gaanalizebuli iqna, agreTve, avariis likvidaciis sasistemo 
avtomatikis moqmedeba. kerZod, „zugdidi-220“ qvesadgurze sixSi-
ruli avtomaturi gantvirTvis (sag) mowyobilobis moqmedeba 
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(nax.3.4). am naxazidan Cans, rom sag-ebis moqmedeba dagvianebulia 
da qvesadguris datvirTvis cvlilebac sxvadasxvaa statikuri 
maxasiaTebelTa Sesabamisad.  
     500 kv Zabvis eleqtrogadacemis xazze “qarTli-2”-ze mokle 
SerTvis SemTxvevaSi, datvirTvis cvlilebis kanonzomiereba sxva-
dasxva Sedegs iZleva (nax.3.5). kerZod, Tu datvirTva icvleba Zab-
vis kvadratis proporciulad (g=const, b=const), maSin orTaWala-
hesis generatori rCeba sinqronizmSi,  sxva SemTxvevaSi - ara.  
              
nax.3.5 maRali Zabvis kvanZSi mierTebuli jamuri datvirTvis  
cvlilebis kanonzomiereba 
 
     sasistemo avariebis SemTxvevaSi, roca sistema mTlianad 
“qreba”, Zalian mniSvnelovania romelime eleqtrosadguris 
muSaobaSi SenarCuneba, im mizniT, rom misgan daiwyos sistemis 
“awyoba”. aseT sadgurad SeiZleba ganvixiloT Jinvalhesi.  
    eleqtrosistemas Jinvalhesi ukavSirdeba 220 kv Zabvis eleqt-
rogadacemis xaziT „lomisi“ da garda amisa es sadguri eleqt-
roenergias awvdis mcxeTa-TianeTis regions 110-35 kv Zabvis qse-
liT (nax.3.6). avariis sawinaaRmdego avtomatika, romelic am sad-
gurze unda ganxorcieldes, iTvaliswinebs Jinvalhesis erTi 
generatoris gamoyofas eleqtrosistemidan da gadarTvas zemoT 
aRniSnul avtonomiur qselze muSaobis mdgradobis SenarCunebiT. 
am amocanis modelirebam gviCvena rom aseT situaciebSic 
datvirTvebis adekvaturi asaxva asrulebs mniSvnelovan rols.   
    sasistemo avariis warmoqmnisas, generatoris gamomyofi avto-
matika gamorTavs t-1 transformators da hesis gamoyofili 
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generatori aRmoCndeba mierTebuli mxolod arniSnul avtono-
miur qselze.  
 
nax.3.6. „Jinvali 220“ qvesadguris 110-35 kv Zabvis qseli 
     
    naxadan Cans, t-1 transformatoris gamorTvis Semdeg gamoyo-
fil avtonomiur qselSi aqtiuri simZlavris deficiti Seadgens 
0,4 mgvt-s, xolo reaqtiuli simZlavrisa - 13,2 mgvar-s. reaqtiuli 
simZlavris deficiti gamoiwvevs qselSi Zabvis Semcirebas da Se-
degad mcirdeba momxmareblis aqtiuri datvirTva. sixSire am 
avtonomiur qselSi gaizrdeba. imisda mixedviT Tu rogoria dat-
virTvis statikuri maxasiaTebeli, sixSiris es nazrdi, sxvadasxva 
iqneba. nax.3.7-dan Cans, rom es gansxvaveba sakmarisad mniSvnelo-
vania. kerZod: Tu mocemul avtonomiur qselSi momxmareblis dat-
virTva Zabvis kvadratis pirdapirproporciulia (g=const,  b=const 
modeli),  maSin sixSiris maqsimaluri nazrdi aRwevs 3,4 hc-s; Tu 
datvirTvis Zabvisagan damokidebuleba polinomuri xasiaTisaa, 
maSin sixSiris maqsimaluri nazrdi aRwevs 4,5 hc-s; xolo Tu 
datvirTvis Zabvisagan damokidebuleba maCvenebliani xasiaTisaa, 
maSin sixSiris maqsimaluri nazrdi aRwevs 5,5 hc-s. 
    datvirTvis Zabvisagan damokidebulobis realuri asaxva 
aucilebelia, agreTve, eleqtrisistemis n-1 reJimebis analizi-
sTvis. kerZod, saqarTvelos eleqtrosistemis erTerTi saxasiaTo 
reJimSi ganxiluli iqna 500 kv Zabvis “imereTis”  avariuli amor-
Tvis SemTxveva (avariiswina reJimSi egx „imereTSi“ enguhesidan 
zestafonis mimarTulebiT gaedineboda 373+ j66 mgva simZlavre), 
ramac mogvca Semdegi saxis Sedegebi: 
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 Tu momxmarebelTa datvirTvebi gamosaxulia mudmivi gamta-
robebiT (g=const,  b=const modeli),  maSin egx “kolxida-2” 
daitvirTeba  218-j40 mgva-mde, egx “kolxida 2a” ki 270+j14 
mgva-mde; 
 Tu datvirTvebi gamosaxulia polinomuri maxasiaTeblis 
saxiT                     
   da                     
 ) 
polinomebiT,  maSin egx “kolxida-2”. 
 
nax.3.7. sixSiris  nazrdi momxmareblis datvirTvis cvlilebisas 
 
 
3.2. reaqtiuli simZlavris ubalansoba da 
gardamavali procesebis mimdinareobis analizi 
    eleqtrul sistemaSi avariuli situaciis drouli da efeq-
turi likvidaciis erTerT RonisZiebad ganixileeba aqtiuri 
datvirTvis avtomaturi gamorTva. 
    ganvixiloT SemTxveva, roca saqarTvelos eleqtruli sistema 
dakavSirebulia TurqeTis sistemasTan mudmivi denis CanarTiT da, 
imvdroulad, sinqronulad muSaobs azerbaijanis eleqtrosiste-
masTan. TurqeTSi gaedineba 200 mgvt aqtiuri simZlavre, egx 
„muxranis“ xaziT azerbaijanidan saqarTveloSi Semoedineba 
640+j106 mgva simZlavre. gardamavali procesebis mimdinareoba 
Seswavlilia im daSvebiT, rom momxmarebelTa datvirTva Zabvis 
kvadratis proporciulia (g=const,  b=const).  
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   „muxranis“ avariuli gamorTva saqarTvelos energisistemaSi 
iwvevs aqtiuri simZlavris deficits da sixSire iwyebs mkveTr 
Semcirebas. avariis likvidaciis sasistemo avtomatikis muSaobis 
principi Tanaxmad, “muxranis” gamorTvis faqtiT, avtomaturad 
gamoirTveba garkveuli sididis aqtiuri datvirTva.  
   “muxranis“ gamorTvis Semdeg sistemaSi warmoiqmna ara marto 
aqtiuri, aramed reaqtiuli simZlavris deficitic (106 mgvar). rac 
samomxmareblo kvanZebSi iwvevs Zabvebis Semcirebas da Sedegad 
mcirdeba sistemis momxmarebelTa mier moTxovnili aqtiuri 
simZlavrec. es Semcireba Seadgens 120 mgvt-s (nax.3.8). Zabvis regu-
latorebis moqmedebiT qselSi Zabvebi ramdenadme amaRlda da 
datvirTvac mcired (daaxloebiT 60 mgvt-iT) gaizarda. nax.3.9-ze 
naCvenebia datvirTvis cvlileba 110 kv Zabvis „diRomis“ qvesad-
gurSi. „muxranis“ gamorTvis momentidan 0,25 wamSi, avtomatikis 
moqmedebiT gamorTuli iqna 440+J220 mgva datvirTva. am magaliTis 
modelirebisas ar gaviTvaliswineT sagebis SesaZlo moqmedeba, 
raTa ar „dagveCrdila“ procesi. sixSire eleqtrosistemaSi 
icvleba nax.3.10-ze naCvenebi kanonzomierebiT. 
nax.3.8. sistemis momxmarebelTa mier  nax.3.9. datvirTvis cvlileba 110 
moTxovnili aqtiuri simZlavre    kv Zabvis “diRomis” qvesadgurSi   
 
    Tu datvirTvebs gamovsaxavT polinomuri statikuri maxasia-
TeblebiT, maSin miviRebT sixSiri cvlilebis gansxvavebul kanon-
zomierebas. am kanonzomierebis dasadgenad Catarebuli iqna 
“muxranis” xazis gamorTvis SemTxvevebi, roca am xazSi gamavali 
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aqtiuri simZlavre ucvlelia da icvleba reaqtiuli simZlavris 
sidide da mimarTuleba (cxr.3.1): 
 gadadineba “muxranze” P=0;  
 gadadineba “muxranze” P=62 mgvt azerbaijanisken; 
 gadadineba “muxranze” P=75 mgvt saqarTvelosken.            
 
nax.3.10. sixSiris cvlileba eleqtrosistemaSi 
 
cxr.3.1.  “muxranis” xazze aqt. Dda reaqt. simZlavris sidideebi sam 
sxvadasxva reJimSi   
                            
aqtiuri simZlavris dineba “muxranis” xazze 
reJimi 1 G  reJimi 2 G  reJimi 3 
P=0 mgvt P=63 mgvt, (eqsporti) P=-75 mgvt, (importi) 
reaqtiuli simZlavris importi 
Q=265 mgvar  Q=286 mgvar  Q=227 mgvar  
Q=141 mgvar  Q=177 mgvar  Q=164 mgvar  
Q=91 mgvar  Q=57 mgvar  Q=116 mgvar  
Q=15 mgvar  Q=0 mgvar  Q=34 mgvar  
Q=24  mgvar  Q=74 mgvar  Q=33 mgvar  
Q=118 mgvar  Q=184 mgvar  Q=83 mgvar  
    
    gardamavali procesebis mimdinareobis suraTi naCvenebia qve-
moT naxazebze (nax.3.11, 3.12, 3.13) sistemaSi sixSiris cvlilebis 
saxiT. rogorc vxedavT sixSiris gadaxraze gavlenas axdens 
reaqtiuli simZlavris sidide, romelic gaedineba “muxranis” 
xazSi mis amorTvamde.  
    momdevno naxazze (nax.3.14) naCvenebia, mocemuli sididis aqtiu-
ri simZlavris gadadinebisaas, sixSiris gadaxris damokidebule-
ba xazSi gamavali reaqtiuli simZlavris sididesa da mimarTu-
lebaze. naxazidan Cans, rom Tu mocemuli sididis aqtiuri simZ-
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lavris dinebas Tan axlavs garkveuli sididis reaqtiuli 
simZlavris dineba, maSin simZlavris mimReb sistemaSi sixSiris 
cvlilebas adgili ar aqvs. kerZod saqarTvelos energosistema-
Si sixSiris gadaxras adgili ar eqneba Tu 63 mgvt aqtiuri 
simZlavris gadinebisas adgili aqvs, agreTve, 79 mgvar reaqtiuli 
simZlavris gadinebas. xolo, 75 mgvt aqtiuri simZlavris Semo-
dinebisas adgili aqvs 61 mgvar reaqtiuli simZlavre.  
 
    nax.3.11. sixSiris cvlileba,          nax.3.12. sixSiris cvlileba, 
       roca P=0mgvt                        roca P=63 mgvt 
                         
 
nax.3.13. sixSiris cvlileba,      nax.3.14. sixSiris cvlileba xazSi 
   roca P= -75 mgvt               gamavali reaqtiuli simZlavris 
                              sididesa da mimarTulebis mixedviT 
      sixSiris stabilurobis pirobiT xazSi gamaval aqtiur da 
reaqtiul simZlavreTa zemoT aRniSnuli Tanafardoba gamomdina-
reobs datvirTvis maregulirebeli efeqtiT.   
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3.3. aqtiuri simZlavris ubalansobis aRmofxvris 
amocana reaqtiuli simZlavris ubalansobis 
gaTvaliswinebiT 
     sistemaTaSorisi eleqtrogadacemis xazis avariuli gamor-
Tvisas, simZlavris mimReb sistemaSi warmoqmnili aqtiuri simZ-
lavris ubalansoba ganisazRvrebs (1.11) gamosaxulebiT (par. 1.3) 
                         Pუბ.= P2   
    
     
 . 
    cxadia, rom sixSiris stabilurobis mizniT, mimReb sistemaSi 
unda aRmofxvraT simZlavris ubalansobaP  Pუბ sididiT. am 
SemTxvevaSi sixSire sistemaSi stabiluri gaxdeba. 
     realurad mimxmareblis aqtiuri datvirTvis gamorTvas 
(aqtiuri simZlavris generaciis Semcirebas) Tan sdevs reaqtiuli 
datvirTvis gamorTvac (reaqtiuli simZlavris generaciis Semci-
rebac). Tu aqtiuri simZlavris deficitis (  P2 
    
     
 0) aRmof-
xvris mizniT gamorTuli datvirTvis ekvivalenturi gamtarobebia 
   da   , maSin sistemis moZraobis diferencialuri gantoleba 
(1.10) Caiwereba Semdeg saxeSi  
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sadac  
                             =
  
  
 
        
    
. 
aq      gamorTuli momxmareblis aqtiuri simZlavris koefi-
cienti. 
    (3.1) gamosaxulebidan Cans gamorTuli momxmareblis       gav-
lenas axdens avariisSemdgom reJimSi damyarebuli sixSiris sidi-
deze, radganac aqtiuri datvirTvis gamorTvasTan erTad adgili 
aqvs reaqtiuli datvirTvis gamorTvasac da Sedegad, Zabvis amaR-
lebis gamo izrdeba ra muSaobaSi darCenili momxmareblebis 
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aqtiuri datvirTva, ver vRebulobT aqtiuri simZlavris 
ubalansobis srul aRmofxvras. 
    Catarebuli iqna gaangariSebebi aqtiuri simZlavris ubalan-
sobis aRmofxvris mizniT Semdegi sawyisi monacemebis pirobebSi: 
 saqarTvelos generacia P1+jQ1=1100+j405 mgva; 
 importi azerbaijanidan P2+jQ2=275+j31 mgva. 
Tu bazisur simZlavred aviRebT Sბაზ.=100 mgva, maSin gvaqvs:  
           P1*=11;  Q1*=4,05;     P2*=2,75;    Q2*=0,31;  Pდატვ. 0 *=13,75. 
    xazis avariuli amorTvis SemTxvevaSi warmoqmnili simZlav-
ris ubalansobis aRmofxvris mizniT, rigrigobiT gamovrTeT 
sxvadasxva     -is mqone sxvadasxva  P sididis datvirTvebi. 
miviReT, rom roca     =1, maSin sistemis jamuri datvirTva 
zustad gamorTuli datvirTvis sididiT Semcirda (monakveTi k0k1, 
nax.3.15). xolo, roca      1, maSin sistemis jamuri datvirTva 
naklebi sididiT Semcirda, vidre gamorTuli datvirTvaa. ufro 
metic, roca      0,894, maSin sistemis jamuri datvirTva ara Tu 
Semcirda, aramed gaizarda kidec (monakveTi k0k4). cxadia, rom am 
bolo SemTxvevaSi aqtiuri datvirTvis gamorTvasTan (100 mgvt) 
erTad, SedarebiT, didi sididis reaqtiuli datvirTvis gamor-
Tvam (44,8 mgvar) imdenad aamaRla Zabvis done, rom muSaobaSi 
darCenili momxmareblebis datvirTva ufro metad gaizarda, 
vidre gamorTuli aqtiuri datvirTvaa (nax.3.15).  
 
nax.3.15. “muxranis” xazis avariuli amorTvis SemTxvevaSi 
sistemaSi warmoqmnili aqtiuri simZlavris  uba- 
lansobis aRmofxvris mizniT gamorTuli  sxvada- 
sxva     -is mqone sxvadasxva  P sididis aqtiuri datvirTvebi 
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    unda avRniSnoT, rom es daskvna gakeTebulia im SemTxvevi-
sTvis,  roca saangariSo sqemaze momxmarebelTa datvirTvebi war-
modgenilia mudmivi gamtareblobebiT (g=const,  b=const). cxadia, 
rom datvirTvebis sxva saxis statikuri maxasiaTeblebiT 
warmodgenis SemTxvevaSi Sedegebi gansxvavebuli iqneba. 
   amrigad miviReT, rom aqtiuri simZlavris deficitisas, gansa-
zRvruli sididis aqtiuri datvirTvis gamorTvis efeqti iqneba 
maqsimaluri, Tu gamorTuli momxmareblis simZlavris koefici-
enti, avariis wina momentSi,      =1 an 1-Tan miaxloebulia.  
    zemoT Tqmulis sailustraciod ganvixileT gardamavali 
procesebis mimdinareobis kanonzomiereba saqarTvelos energosis-
temaSi, roca is paralelrad muSaobs Azerbaijanis energosis-
temasTan egx “muxranis” gavliT da am xaziT saqarTvelos 
energosistemaSi Semoedineba 365+j107 mgva simZlavre. 
    “muxranis” xazis avariulad gamorTvis Semdeg 0,25 wamSi sa-
sistemo avtomatikam gamorTo 360+j204 mgva jamuri datvirTva. anu 
gamorTuli aqtiuri datvirTva Seesabameba aqtiuri simZlavris 
deficits, xolo gamorTuli reaqtiuli datvirTva (204 mgvar) 
TiTqmis orjer metia, vidre misi deficiti (107 mgvar). am Sem-
TxvevaSi sistemaSi sixSiris cvlileba mimdinareobs mrudi 1-is 
kanonzomierebiT (nax.3.16). Tu gamosarTavi momxmareblis reaqtiu-
li datvirTva avariiswina reJimSi srulad gakompensirebuli 
iqneboda, rac imas niSnavs, rom avtomatika gamorTavs 360+j0 mgva 
jamur datvirTvas, maSin sixSiris cvlilebas eqneba nax.3.16-ze 
naCvenebi  mrudi  2-is forma. aSkarad Cans, rom reaqtiuli simZ-
lavris deficitma adekvaturi koreqtireba Seitana aqtiuri simZ-
lavris deficitSi da sixSire sistemaSi ufro maRalia. Tu 
gakompensirebuli reaqtiuli datvirTvis dros sasistemo avto-
matikiT gamovrTavT ara 360 mgvt aqtiur datvirTvas, aramed 300 
mgvt-s, maSin sistemaSi sixSiris cvlilebas eqneba nax.3.16-ze 
naCvenebi  mrudi 3-is forma, rac bevrad ar gansxvavdeba mrudi 1-
sagan. maSasadame, gakompensirebuli reaqtiuli datvirTvis mqone 
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momxmareblis gamorTvam saSualeba mogvca Segvemcirebina 
avariulad gamorTuli momxmareblebis datvirTva 60 mgvt-iT.  
                           
nax.3.16. “muxranis” xazis avariulad gamorTvisas eleqtrosistemaSi 
sixSiris cvlilebis mrudi 
 
   roca saqarTvelos eleqtrosistemaSi Semoedi-neba 580+j100 
mgva, maSin “muxranis” xazis avariulad gamorTvisas gardamavali 
procesis mimdinareobis suraTi  naCvenebia nax.3.17-ze. aq mrudi 1 
Seesabameba avtomatikiT 575+j312 mgva jamuri datvir-Tvis 
gamorTvis SemTxvevas, mrudi 2 - mxolod 575 mgvt-is gamor-Tvas 
(reaqtiuli datvirTva gakompensirebulia)  da  mrudi 3 – 
SemTxvevas, roca gakompensirebuli reaqtiuli datvirTvis piro-
bebSi avtomatikiT gamoirTo 65 mgvt-iT naklebi aqtiuri datvir-
Tva. analogiuri suraTia (nax.3.18), roca azerbaijanidan Semoe-
dineba 1186+j117 mgva simZlavre da sasistemo avtomatikis moqme-
debiT gamoirTveba:  
         1.  1175+j362 mgva jamuri datvirTva;  
         2. 1175+j0 mgvt jamuri datvirTva;  
         3. 1115+j0 mgvt jamuri datvirTva. 
     ganxiluli magaliTebSi azerbaijanidan saqarTvelos 
energosistemaSi Semoedineboda 110-117 mgvar reaqtiuli simZlavre 
da “muxranis” avariuli amorTvisas reaqtiuli simZlavris defi-
citma iseTi masStabiT imoqmeda Zabvis doneze, rom gakompen-
sirebuli reaqtiuli datvirTvis pirobebSi SesaZlebeli xdeba 
avariis likvidaciisas ramdenadme Segvemcirebina miuwodebeli 
eleqtroenergiis moculoba. rac momxmarebelTa eleqtromomara-
gebis saimedoobis amaRlebis tolfasia.  
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nax.3.17. “muxranis” xazis avariulad  nax.3.18 “muxranis” xazis ava-  
gamorTvisas gardamavali procesis       riulad gamorTvisas gardama- 
mimdinareobis suraTi roca azerbaija-   vali  procesis mimdinareobis 
nidan saqarTvelos eleqtrosistemaSi    suraTi, roca azerbaijanidan  
Semoedineba 580+j100 mgva                   saqarTvelos el.sistemaSi    
                                            Semoedineba 1186+j117 mgva                      
               
 
daskvna Tavi 3-is mimarT 
    Tavi 3-Si gaanalizebulia saqarTvelos energosistemaSi 
gardamavali procesebis mimdinareoba sxvadasxva saxeSi 
(modeliT) Cawerili datvirTvis statikuri maxasiaTeblebis 
gaTvaliswinebiT. 
   Sefasebulia am procesebis mimdinareoba reaqtiuli 
simZlavris sxvadasxva xarisxiT ubalansobis pirobebSi.  
   dadginda, aqtiuri simZlavris deficitis aRmofxvris mizniT, 
gamorTuli momxmareblebis      -is gavlena am miznis miRwevaze.  
        -is gavlenis gaTvaliswinebiT, avariis sawinaaRmdego 
sasistemo avtomatikis moqmedebis logikis saTanado SerCevis 
Sesabamisad, dadgenili iqna konkretuli avariis likvidaciisas 
momxmareblebisadmi miuwodebeli eleqtroenergiis moculobis 
minimumamde dayvanis SesaZlebloba. 
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Tavi 4. saqarTvelos eleqtroenergetikuli regionebis 
datvirTvaTa struqturizacia 
4.1. saqarTvelos energosistemis 
eleqtroenergetikuli regionebi 
    saqarTvelos eleqtrosistemis gadacemis qselis konfi-
guraciis Taviseburebidan gamomdinare, 220/110 kv Zabvis sadab-
lebel qvesadgurebs Soris 110 kv Zabvis kavSiri normalur reJi-
mebSi ar funqcionirebs (normalurad gamorTulia). aqedan gamom-
dinare, qveynis eleqtromimRebebi, praqtikulad, dayofilia 110/35 
kv Zabvis manawilebel (avtonomiur) eleqtroqselebad da maTi 
eleqtroenergiiT kvebis wyaroebs warmoadgenen zemoT aRniSnuli 
qvesadgurebi da am qselebSi arsebuli eleqtrosadgurebi.   
      maSasadame, saqarTvelos energosistemis gadacemis qseli 
SeiZleba pirobiTad davyoT 13 regionad, romelTaganac 
TiToeuli xasiaTdeba individualuri TaviseburebebiT: 
1. afxazeTi - didi hidropotencialiT, dabali generaciiTa   
da SedarebiT maRali moxmarebiT; 
2. samegrelo-svaneTi - arsebuli da potenciuri mZlavri hid-
rogeneraciiT, SedarebiT ufro dabali moxmarebiT; 
3. aWara – dabali arsebuli generaciiT, magram ufro maRali 
potenciuri hidrogeneraciiT, SedarebiT maRali moxmarebiT; 
4. guria – mcire arsebuli da SedarebiT maRali potenciuri 
hidrogeneraciiT, SedarebiT dabali moxmarebiT; 
5. imereTi - arsebuli da pespeqtiuli hidrogeneraciiT da 
TiTqmis arsebuli generaciis toli moxmarebiT; 
6. raWa-leCxumi - arsebuli da didi potenciuri  hid-
rogeneraciiT da mniSvnelovnad dabali moxmarebiT; 
7. Sida qarTli – SedarebiT dabali moxmarebiTa da ufro 
dabali generaciiT; 
8. samcxe-javaxeTi – dabali moxmarebiTa da dabali arse-
buli generaciiT, SedarebiT maRali potenciuri hid-
rogeneraciiT; 
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9. mcxeTa-TianeTi – dabali moxmarebiTa da SedarebiT ufro 
maRali generaciiT; 
10. qvemo qarTli – SedarebiT dabali moxmarebiT, magram 
ufro maRali hidrogeneraciiT; 
11. Tbilisi – dabali hidrogeneraciiT da mniSvnelovnad 
maRali moxmarebiT;  
12. rusTavi-gardabani – ZiriTadad TbogeneraciiT, maRali 
moxmarebiT; 
13. kaxeTi – dabali moxmarebiTa da ufro dabali arsebuli 
da potenciuri hidrogeneraciiT.     
      energosistemis eleqtroenergetikul regionebad dayofa 
saSualebas gvaZlevs gavaanalizoT am regionebis energobalan-
sis arsebuli mdgomareoba, SevafasoT calkeuli regionis 
datvirTvis struqtura, TiToeuli maTganis statikuri maxasia-
Tebeli da maqsimumSi moxvedris koeficienti. aRniSnul regio-
nebs Soris arsebobs eleqtruli kavSirebi 500, 220 an 110 kv 
Zabvis xazebiT, xolo sxvadasxva regionis gavliT saqarTvelos 
eleqtrosistemas kavSiri aqvs mezobel eleqtrosistemebTan.  
      am regionebis maqsimaluri datvirTva mocemulia 4.1 cxril-
Si, romelic eyrdnoba saqarTvelos saxelmwifo eleqtrosistemis 
erovnuli sadispetCero centris operatiul monacemebs da mra-
val sxva statistikur informacias, sadac gaTvaliswinebulia 
amave regionebis teritoriaze ganTavsebuli rogorc pirdapiri 
momxmareblebis, aseve Sps “saqrkinigzis” Sesabamisi energoobieq-
tebis maxasiaTebeli parametrebi. amasTan, energetikul regionebs 
Soris “saqrkinigzis” Tvis maqsimaluri datvirTva ganawilebulia 
Semdegi proporciiT: afxazeTi – 0%; samegrelo-svaneTi – 8%; 
aWara – 6%; guria – 6%; imereTi – 20%; raWa-leCxumi – 0%; Sida 
qarTli – 12%; samcxe-javaxeTi – 6%; mcxeTa-TianeTi – 12%; qvemo 
qarTli – 5%; Tbilisi – 15%; rusTavi-gardabani 10%; kaxeTi – 0%. 
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cxrili.4.1. saqarTvelos energetikuli regoinebis  maqsimaluri 
datvirTvebi (2008/2009/2010w.w) 
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SeniSvna: am cxrilSi naCvenebi maqsimaluri datvirTvis ricxviTi 
mniSvnelobebi saorientacio sidideebia, radganac jamuri maqsimaluri 
datvirTvisTvis ar aris gaTvaliswinebuli maqsimumSi moxvedris 
koeficientebi.  
 
     saqarTvelos ama Tu im regionSi ganTavsebulia SedarebiT 
msxvili (energotevadi) sawarmoebi, romelTa ricxvs miekuTvneba: 
zestafonis “jorjia manganezi”; “saq.rkinigza”; “Tbilwyali”; 
“enerji investi” - rusTavis azoti; “saq.cementi”; “Tbilisis 
metro”; metalurgiuli sawarmoebi (“rusmetali”, “jeosTili”, 
“meteqsi”); “madneuli”; da sxv. 
    am sawarmoTa mier eleqtroenergiis moxmareba qveynis jamuri 
moxma-rebis TiTqmis (20-25)%-s aRwevs.  
 
4.2. saqaraTvelos energosistemis avtonomiuri 
eleqtruli qselebis kvanZebis datvirTvebi 
     energosistemis msxvili kvanZebis jamuri datvirTvis stati-
kuri maxasiaTeblebis dasadgenad visargebleT energosistemaSi 
Catarebuli 2009 wlis 16 dekembrisa sakontrolo gazomvebisa da 
energosistemis centraluri sadispetCeros operatiuli monace-
mebiT, romelic gadamuSavebuli da gaanalizebuli iqna eleqtro-
energetikuli regionebisa da 220/110 kv Zabvis qvesadgurebis 110/35 
kv Zabvis avtonomiuri qselebis samomxmareblo kvanZebis mixedviT 
(cxr.4.2,).  
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cxr.4.2. energosistemis kvanZebis aqtiuri datvirTvebi (mgvt) 
 
datvirTvis kvanZebis dasaxeleba 2009 w. 16.XII  
10 sT 19 sT 
1.afxazeTis energetikuli regioni 250 260 
2. aWara-guriis energetikuli regioni 61,7 90,1 
3. samegrelos energetikuli regioni 167,3 184,7 
Aa) engurhesis 110/35 kv Zabvis avt. qseli 5,6 7,8 
b) “zugdidi”-is 110/35 kv Zabvis avt. qseli 18,7 22,2 
g) “menji 220”-is 110/35 kv Zabvis avt. qseli 32,8 42,7 
d) “xorga 220”-is 110/35 kv Zabvis avt. qseli 110,2 112,2 
4. imereTis energetikuli regioni 132,7 175,5 
a). “quTaisi 220”-is 110/35 kv Zabvis avt. qseli 48,9 71,1 
a) „wyaltubo 220“ 11,7 14,8 
g). “d.zestafoni 220”-is 110/35 kv Zabvis avt. qseli 72,1 89,6 
5. “lajanuri 220”-is 110/35 kv Zabvis avt. qseli 2,1 3,2 
6. Sida qarTlisa da samcxe-javaxeTis 
energetikuli regioni 
49,1 65,8 
a) „xaSuri 220“ 27,2 39,0 
b). “gori 220”-is 110/35 kv Zabvis avt. qseli 21,9 26,8 
7. mcxeTa-TianeTis energetikuli regioni    29,7 35,8 
a) qsani 220 24,0 29,5 
b). “Jinvalihesi 220”-is 110/35 kv Zabvis avt. qseli 5,7 6,3 
8. q.Tbilisis energetikuli regioni 304,3 383,2 
a). “gldani 220”-is 110/35 kv Zabvis avt. qseli 57,6 79,2 
b). “lisi 220”-is 110/35 kv Zabvis avt. qseli 76,3 90,3 
g). “didube 220”-is 110/35 kv Zabvis avt. qseli 72,7 94,9 
d). “navTluRi 220”-is 110/35 kv Zabvis avt. qseli 97,7 118,8 
9. qvemo qarTlis energetikuli regioni 117,9 146,3 
a). “xramihesi 2”-is 110/35 kv Zabvis avt. qseli 7,1 9,9 
b). “rusTavi 220”-is 110/35 kv Zabvis avt. qseli 94,7 115,5 
g). “marneuli 220”-is 110/35 kv Zabvis avt. qseli 16,1 20,9 
10.  “Tbilsresi 220”-is 110/35 kv Zabvis avt. qseli 28,8 33,1 
11.  “gurjaani 220”-is 110/35 kv Zabvis avt. qseli 28,0 35,5 
sul 1172 1413 
 
 
4.3. energosistemis avtonomiuri eleqtruli qselebis  
datvirTvebis struqturizacia 
    qveynis masStabiT eleqtromomxmarebelTa datvirTvebis 
struqturizacia da am datvirTvebis ekvivalenturi  statikuri 
maxasiaTeblebis dadgena Catarda energetikuli regionebis 220/110 
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kv Zabvis sadablebel qvesadgurebTan mierTebuli calkeuli 
avtonomiuri qselebisTvis. 
    yvela avtonomiuri qselisTvis miviReT principi, rom 
eleqtromomxmareblebi, zogadad, dayofilia xuTi sxvadasxva 
saxis kompleqsur momxmareblebad, romelTa datvirTvis 
statikur maxasiaTeblebs (par.2.2) aqvT Semdegi saxe: 
1. sayofacxovrebo-komunaluri 
   =_1,052+5,158   _5,640   2 +2,534   3 ;Q  =8.897_19,51   +11,62   2. 
2. administraciuli Senobebi da ofisebi 
    =2,292-3,108   +1,692   2 +0,124   3 ;Q  =21,974_46,471   +25,497   2.           
3. samrewvelo sawarmoebi             
   =1,483-1,166   +0,44   2 +0,243   3 ;Q  =5,8_12,254   +7,454   2.           
4. qalaqis sacxovrebeli raioni         
   =-0,066+2,769   -3,497   2 +1,794   3 ;   Q  =11,076_23,808   +13,732   2.           
5. qalaqis samrewvelo raioni            
   =1,602-1,311   +0,245   2 +0,464   3 ;Q  =11,483_24,335   +13,852   2.           
    calkeuli avtonomiuri qselisTvis dadgenili iqna momxmare-
belTa TiToeuli saxasiaTo jgufis xvedriTi wili  1,  2,  3,  4 
da  5 am qselis jamuri datvirTvis mimarT. Sesabamisad, 
TiToeuli avtonomiuri qselis jamuri datvirTvis statikuri 
maxasiaTeblebi gamoTvlili iqna Semdegi gamosaxulebebis 
mixedviT:  
            *=  1  *1+  2  *2+  3  *3 +  4  *4 +  5  *5            (4.1) 
            *=  1  *1+  2  *2+  3  *3 +  4  *4 +  5  *5           (4.2) 
 
 
4.3.1. 220/110 kv Zabvis “d.baTumis” qvesadguris 
avtonomiuri qseli 
      “d.BbaTumis” qvesadguris 110 kv Zabvis salteebidan ikvebeba 
110/35 kv Zabvis qseli, romelic moicavs 110/35/10 kv Zabvis 12 da 
35/10 kv Zabvis 19 qvesadgurs (nax.4.1). am qselis jamuri datvirTva 
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zamTris pikSi aRwevs 88-90 mgvt-s. (cxr.4.2.). amave qselze 
mierTebulia awhesi da bJuJahesi. 
  
nax. 4.1. 220/110 kv Zabvis “d.baTumis” qvesadguris 
110/35 kv Zabvis avtonomiuri qseli 
 
    “d.baTumis” qvesadguri eleqtroenergiiT amaragebs aWaris 
avtonomiur respublikas (qalaq baTums da xulos, xelvaCauris, 
qobuleTis, qedis, Suaxevis raionebs) da guriis mxares (ozur-
geTis, lanCxuTisa da Coxatauris raionebs). qvesadguri sistemaSi 
CarTulia “paliastomi-1” da “paliastomi-2” 220 kv Zabvis xazebiT. 
    calkeuli jgufis momxmarebelTa datvirTvis statikuri 
maxasiaTeblebis mxvedelobaSi miRebiT, “d.baTumi 220” 
qvesadguris 110/35 kv Zabvis qselze mierTebuli momxmareblebis 
statikuri maxasiaTeblebisTvis, gvaqvs:  
sayofacxovrebo-komunaluri 
     P = 27,16*  =27,16*(_1,052+5,158   _5,640   2 +2,534   3 )= 
                        =_28,572+140,091   _153,182   2 +68,823   3  ; 
           Q = 27,16*tg*  =27,16*0,6*(8.897_19,51   +11,62   2)= 
                     =144,886_317,934   +189,36   2 
administraciuli Senobebi da ofisebi 
           P=17,51*(2,292-3,108   +1,692   2 +0,124   3 )= 
                             =40,133-54,42   +29,627   2 +2,171   3 ; 
                QQ=17,51*0,6*(21,974_46,471   +25,497   2)= 
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                                         = 230,859_488,224   +267,871   2.           
samrewvelo sawarmo             
           P=11,87*(1,483-1,166   +0,44   2 +0,243   3)= 
                                    = 17,603-13,840   +5,223   2 +2,884   3; 
                QQ=11,87*0,6*(5,8_12,254   +7,454   2)= 
                                             =41,308_87,273   +53,087   2.           
qalaqis sacxovrebeli raioni         
          P=26,1*(-0,066+2,769   -3,497   2 +1,794   3 )= 
             = -1,723+72,271   -91,272   2 +46,823   3;                     
          QQ=26,1*0,6*(11,076_23,808   +13,732   2)= 
                = 173,45_372,833   +215,043   2.           
qalaqis samrewvelo raioni            
         P=7,36*(1,602-1,311   +0,245   2 +0,464   3)= 
            = 11,791-9,649   +1,803   2 +3,415   3 ; 
        QQ=7,36*0,6*(11,483_24,335   +13,852   2)= 
            = 50,709_107,463   +61,170   2.           
      am maxasiaTebelTa safuZvelze „d.baTumi 220” qvesadguris 
110/35 kv Zabvis manawilebel qselze mierTebuli momxmareblebis 
jamuri datvirTva  
           P=39,232+134,453   -207,801   2 +124,116   3 ;                     
               QQ=641,212_1373,727   +786,531   2. 
    anu fardobiT erTeulibSi 
                  =0,436+1,494   -2,309   2 +1,379   3 
                   =11,874_25,439   +14,565   2. 
          datvirTvis maregulirebeli efeqti 
         
   
   
=1,494_4,618   +4,137   2 da 
    
   
=_25,439+29,13   ,  
roca  =1,      
   
   
 =1,013   da     
    
   
 =3,691.  
     analogiurad, dadgenili iqna qselis calkeuli kvanZebis 
datvirTvebis statikuri maxasiaTeblebis saangariSo gamosaxu-
lebebi. jamuri datvirTvis statikuri maxasiaTeblebi 
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absolutur da fardobiT erTeulebSi warmodgenilia qvemoT 
cxrilSi (cxr. 4.3.). 
 
cxr.4.3. „d.baTumis“ jamuri datvirTvis statikuri maxasiaTeblebi 
moxmareba       
jamuri 159,6-234,2   +164,5   2 641,212_1373,727   +786,531   2 
fard. erT.   =1,774-2,602   +1,828   2   =11,874_25,439  +14,565   2         
 
   
4.3.2. engurhesis 220/110 kv Zabvis qvesadguris 
avtonomiuri qseli 
   engurhesis 110 kv Zabvis salteebidan eleqtroenergias iRebs 
walenjixis, Cxorowyusa da mestiis raionebi.  
    engurhesis 110/35 kv Zabvis qseli moicavs 110/35/10 kv Zabvis 4 
da 35/10 kv Zabvis 12 qvesadgurs (nax.4.2). am qselis jamuri 
datvirTva zamTris pikSi aRwevs 6-7 mgvt-s. am qselis jamuri 
datvirTvis statikuri maxa-siaTeblebi absolitur da fardobiT 
erTeulebSi warmodgenilia 4.4 cxrilSi. 
 
cxr.4.4. “engurhesis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvvirTva       
jamuri 12,58-19,71   +14,89   2 50,912_110,016   +63,803   2 
fard. erT.   =1,621-2,539   +1,918   2   =10,835_23,413  +13,578   2         
 
 
        nax. 4.2. engurhesis 220/110 kv Zabvis qvesadguris 
110/35 kv Zabvis avtonomiuri qseli 
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4.3.3. 220/110 kv Zabvis “vardnilihesi 1” qvesadguris 
avtonomiuri qseli 
    “vardnilihesi 1” qvesadguridan eleqtroenergias iRebs afxa-
zeTi. “vardnilihesi 1” qvesadguris 110 kv Zabvis salteebidan 
ikvebeba galis raioni, xolo 220 kv Zabvis salteebidan ki afxa-
zeTis danarCeni momxmareblebi (nax.4.3). qvesadguri sistemaSi 
CarTulia “egrisi 1,2”, kolxida 2a” da “paliastomi-2” 220 kv 
Zabvis xazebiT. am qselis jamuri datvirTvis statikuri 
maxasiaTeblebi warmodgenilia 4.5 cxrilSi. 
 
 
nax.4.3. 220/110 kv Zabvis “vardnilihesi 1” qvesadguris 
avtonomiuri qseli 
    
 
       cxr.4.5. “vardnilihesi 1” 220/110 kv Zabvis avtonomiuri qselis  
jamuri datvirTvis statikuri maxasiaTeblebi 
datvirTva       
jamuri 480,6-693,5   +471,9   2 1801,596_3848,35   +2192,561   2 
fard. erT. 1,848-2,663   +1,815   2 12,355_26,392   +15,037   2 
 
 
4.3.4. 220/110 kv Zabvis “zugdidis” qvesadguris 
avtonomiuri qseli 
    220/110 kv Zabvis “zugdidis” qvesadguris 110 kv Zabvis 
salteebidan eleqtroenergias iRebs zugdidis da xobis raionebi.  
    qvesaduri “zugdidis” 110/35 kv Zabvis qseli moicavs 110/35/10 
kv Zabvis 3 da 35/10 kv Zabvis 9 qvesadgurs (nax.4.4). am qselis 
jamuri datvirTva zamTris pikSi aRwevs 20-25 mgvt-s.  
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nax. 4.4. 220/110 kv Zabvis “zugdidis” qvesadguris 
110/35 kv Zabvis avtonomiuri qseli 
     
     am qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.6 cxrilSi. 
 
cxr.4.6. “zugdidis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 39,83-56,87   +39,24   2 132,634_283,743   +162,232   2 
fard. erT. 1,794-2,562   +1,768   2 11,949_25,562   +14,615   2 
 
 
 
4.3.5. 220/110 kv Zabvis “menjis” qvesadguris 
avtonomiuri qseli 
    220/110 kv Zabvis “menjis” qvesadguris 110 kv Zabvis salteebi-
dan eleqtroenergias iRebs senakis, foTis, martvilis, abaSis 
raionebi.  
    qvesaduri “menjis” 110/35 kv Zabvis qseli moicavs 110/35/10 kv 
Zabvis 5 da 35/10 kv Zabvis 23 qvesadgurs (nax.4.5). am qselis jamuri 
datvirTva zamTris pikSi aRwevs 38-40 mgvt-s municipalitetSi 
eleqtroenergiis ZiriTadi momxmareblebi sayofacxovrebo da 
sazogadoebrivi komunaluri xasiaTisaa. 
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nax. 4.5. 220/110 kv Zabvis “menjis” qvesadguris 
110/35 kv Zabvis avtonomiuri qseli 
 
       qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.7 cxrilSi.  
 
cxr.4.7. “menjis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirT.       
jamuri 78,49-112,2   +76,5   2 313,675_670,127   +382,166   2 
fard. erT. 1,835-2,625   +1,79   2 12,199_26,061   +14,862   2 
 
 
 
4.3.6. 220/110 kv Zabvis “xorgas” qvesadguris  
avtonomiuri qseli 
   “xorgas” qvesadguris avtonomiuri qselidan eleqtroenergias 
iRebs qalaq foTis Tavisufali industriuli zona (Tizi). am 
qvesadguris avtonomiur qselze mierTebulia misi sakuTari 
moxmareba 10 kv-ze da 110/35 kv Zabvis axali qvesadguris “foTi 
axali”, saidanac kvebas miiRebs foTis Tavisufali industriuli 
zonis yvela momxmarebeli (ZiriTadad samrewvelo momxmareblebi) 
(nax.4.6). qvesadguris eqspluataciaSi Seyvana sruli datvirTviT 
navaraudevia 2013 wlis bolosTvis, romlis maqsimaluri 
datvirTva miaRwevs 110-115 mgvt-s (danarTi 1).    
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nax.4.6. “xorgas” qvesadguris 110/35 kv Zabvis qseli 
 
    qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.8 cxrilSi.   
         
cxr.4.8. “ xorga 220” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 196,7-245,6   +161,0   2 389,96_829,872   +485,645   2 
fard. erT. 1,753-2,188   +1,435   2 8,527_18,146   +10,619   2 
             
 
4.3.7. 220/110 kv Zabvis “d.quTaisis” qvesadguris 
avtonomiuri qseli 
    “d.quTaisis” qvesadguris avtonomiuri qselidan eleqtroener-
gias iRebs qalaq quTaisi, vanis, samtrediisa da xonis raionebi. 
   q. quTaisi imereTis mxaris administraciuli centria. misi 
mosaxleoba 186 aTas kacs Seadgens. qalaqSi aris jandacvis, 
kulturis, ganaTlebisa da administraciuli dawesebulebebi. 600-
mde moqmedi samrewvelo sawarmoebia.  
         qvesaduri “d.quTaisis” 110/35 kv Zabvis qseli moicavs 
110/35/10 kv Zabvis 16 da 35/10 kv Zabvis 14 qvesadgurs (nax.4.7). amave 
qselze mierTebulia rionis, gumaTis da varcixe hesebi. am qselis 
jamuri datvirTva zamTris pikSi aRwevs 75-80 mgvt-s.  
   qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.9 cxrilSi.    
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nax.4.7. “d.quTaisis” qvesadguris 
     110/35 kv Zabvis avtonomiuri qseli 
 
cxr.4.9. “d.quTaisis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 129,7-185,4   +126,6   2 487,975_1042,49   +595,05   2 
fard. erT. 1,827-2,612   +1,785   2 12,037_25.715   +14,678   2 
          
 
    4.3.8. 220/110 kv Zabvis “wyaltubos” qvesadguris 
avtonomiuri qseli 
    220/110 kv Zabvis “wyaltubos” qvesadguris 110/35 kv Zabvis sal-
teebidan eleqtroenergias iRebs wyaltubos raioni da qalaq 
quTaisis momxmarebelTa nawili. 
    qvesaduri “wyaltubos” 110/35 kv Zabvis qseli moicavs 110/35/10 
kv Zabvis 5 da 35/10 kv Zabvis 3 qvesadgurs (nax.4.8). am qselis 
jamuri datvirTva zamTris pikSi aRwevs 15-18 mgvt-s. 
    qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.10 cxrilSi.  
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nax.4.8. “wyaltubos” qvesadguris 
110/35 kv Zabvis avtonomiuri qseli 
 
cxr.4.10. “wyaltubos” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 26,7-36,35   +24,45   2 93,991_200,503   +115,109   2 
fard. erT. 1,804-2,456   +1,652   2 10,929_23,314   +13,385   2 
 
4.3.9. 220/110 kv Zabvis “d.zestafonis” qvesadguris 
avtonomiuri qseli 
   “d.zestafonis” qvesadguris salteebidan eleqtroenergias 
iRebs zestafonis, baRdadis, Terjolis, WiaTuris, saCxeris, 
tyibulis, ambrolauris, onisa da xaragoulis raionebi. 
    qvesaduri “d.zestafonis” 110/35 kv Zabvis qseli moicavs 
110/35/10 kv Zabvis 17 da 35/10 kv Zabvis 32 qvesadgurs (nax.4.9). am 
qselis jamuri datvirTva, romelic mniSvnelovnadaa 
damokidebuli zestafonis feroSenadnobi qarxnis muSaobis 
reJimze, zamTris pikSi aRwevs 90-150 mgvt-s. amave qselze 
mierTebulia Saoris da tyibulis hesebi. 
     qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.11 cxrilSi.   
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nax.4.9. “d.zestafonis” qvesadguris 
110/35 kv Zabvis avtonomiuri qseli 
 
cxr.4.11. “zestafonis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 165,4-226,0   +150,2   2 595,717_1269,58   +725,022   2 
fard. erT. 1,846-2,522   +1,676   2 11,644_24,816   +14,172   2 
 
 
4.3.10. lajanurhesis 220/110 kv Zabvis qvesadguris 
avtonomiuri qseli 
   lajanuris 220/110 kv Zabvis qvesadguris salteebidan 
eleqtroenergias iRebs lentexisa da cageris raionebi. 
     qvesaduri “lajanuris” 110/35 kv Zabvis qseli moicavs 110/35/10 
kv Zabvis 3 da 35/10 kv Zabvis 9 qvesadgurs (nax.4.10).  
    am qselis jamuri datvirTva zamTris pikSi aRwevs 3-5 mgvt-s.       
jamuri datvirTvis statikuri maxasiaTeblebi naCvenebia 4.12 
cxrilSi.   
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nax.4.10. lajanurhesis 220/110 kv Zabvis qvesadgurisavtonomiuri 
qseli 
      
cxr.4.12. “lajanuris” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 5,356-8,235   +6,078   2 20,001_43,082   +24,817   2 
fard. erT. 1,674-2,577   +1,903   2 11,521_24,817   +14,296   2 
         
 
4.3.11. 220/110 kv Zabvis “xaSuris” qvesadguris 
avtonomiuri qseli 
   “xaSuris” qvesadguris 110/35 kv Zabvis salteebidan eleqtro-
energias iRebs xaSuris, borjomis, axalcixis, adigenis, aspinZis, 
axalqalaqis da ninowmindis raionebi.    
     qvesaduri “xaSuris” 110/35 kv Zabvis qseli moicavs 110/35/10 kv 
Zabvis 17 da 35/10 kv Zabvis 25 qvesadgurs (nax.4.11). am qselis 
jamuri datvirTva zamTris pikSi aRwevs 40-45 mgvt-s. amave 
qselzea mierTebuli CiTaxevis hesi.   
qselis jamuri datvirTvis statikuri maxasia-Teblebi naCvenebia 
4.13 cxrilSi.     
 
cxr.4.13 “xaSuris” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 71,46-100,8   +68,46   2 260,658_556,796   +318,466   2 
fard. erT. 1,827-2,578   +1,751   2 11,674_24,937   +14,263   2 
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nax. 4.11. 220/110 kv Zabvis “xaSuris” qvesadguris 
110/35 kv Zabvis avtonomiuri qseli 
 
    
4.3.12. 220/110 kv Zabvis “goris” qvesadguris 
avtonomiuri qseli 
      “goris” qvesadguris 110/35 kv Zabvis salteebidan eleqtro-
energias iRebs goris, kaspis (nawilobriv) da qarelis raionebi.    
     qvesaduri “goris” 110/35 kv Zabvis qseli moicavs 110/35/10 kv 
Zabvis 8 da 35/10 kv Zabvis 10 qvesadgurs (nax.4.12). am qselis 
jamuri datvirTva zamTris pikSi aRwevs 30-35 mgvt-s. amave 
qselzea mierTebuli tirifonis mcire simZlavris hesi.  
 
           nax. 4.12. 220/110 kv Zabvis “goris” qvesadguris 
avtonomiuri qseli 
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     qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.14 cxrilSi. 
cxr.4.14. “goris” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri         46,85-69,2   +49,15   2 177,426_380,592   +218,224   2 
fard. erT. 1,747-2,581   +1,834   2 11,783_25,275   +14,492   2 
 
 
4.3.13. 220/110 kv Zabvis “qsanis” qvesadguris 
avtonomiuri qseli 
     “qsanis” qvesadguris 110/35 kv Zabvis salteebidan eleqtro-
energias iRebs kaspis (nawilobriv) da axalgoris raionebi.    
qvesaduri “qsanis” 110/35 kv Zabvis qseli moicavs 110/35/10 kv Zabvis 
8 da 35/10 kv Zabvis 11 qvesadgurs (nax.4.13). am qselis jamuri 
datvirTva zamTris pikSi aRwevs 30-35 mgvt-s.   
 
Nnax. 4.13. 220/110 kv Zabvis “qsanis” qvesadguris 
avtonomiuri qseli 
 
    qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.15 cxrilSi. 
 
cxr.4.15. “qsanis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 52,85-70,37   +47,02   2 182,92_390,052   +224,86   2 
fard. erT. 1,791-2,384   +1,593   2 10,318_22,002   +12,684   2 
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4.3.14. Jinvalhesis 220/110 kv Zabvis qvesadguris 
avtonomiuri qseli 
     Jinvalhesis 220/110 kv Zabvis qvesadguris 110/35 kv Zabvis 
salteebidan eleqtroenergias iRebs duSeTis, TianeTis da yaz-
begis raionebi. qvesaduri “Jinvalis” 110/35 kv Zabvis avtonomiuri 
qseli moicavs 110/35/10 kv Zabvis 12 da 35/10 kv Zabvis 4 qvesadgurs 
(nax.4.14). am qselis jamuri datvirTva zamTris pikSi aRwevs 6-8 
mgvt-s.  
         
Nnax. 4.14. Jinvalhesis 220/110 kv Zabvis qvesadguris avtonomiuri qseli 
     
     qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.16 cxrilSi. 
 
cxr.4.16 “Jinvalis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
  
datvirTva       
jamuri 10,97-16,55   +11,88   2 43,098_92,521   +52,964   2 
fard. erT. 1,742-2,629   +1,887   2 12,171_26,128   +14,957   2 
 
 
    4.3.15. 220/110 kv Zabvis “gldanis” qvesadguris 
avtonomiuri qseli 
    “gldanis” 220/110 kv Zabvis qvesadguris 110/35 kv Zabvis 
salteebidan eleqtroenergias iRebs q. Tbilisis gldanis raioni 
da mcxeTis raioni. qvesaduri “gldanis” 110/35 kv Zabvis avtono-
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miuri qseli moicavs 110/35/10 kv Zabvis 9 da 35/10 kv Zabvis 4 
qvesadgurs (nax.4.15). am qselis jamuri datvirTva zamTris pikSi 
aRwevs 80-90 mgvt-s. amave qselzea mierTebuli 36 mgvt simZlavris 
zahesi. 
    gldanis raioni ZiriTadad sacxovrebel raions warmoadgens, 
aris administraciuli Senobebi, skolebi, ofisebi, sastumroebi, 
dasasvenebeli parkebi, kulturisa da sportis obieqtebi, mcire 
da saSualo biznesis sawarmoebi da a.S. eleqtromomxmareblebi 
mcire sawarmoo da komunaluri xasiaTisaa.  
 
nax. 4.15. 220/110 kv Zabvis “gldanis” qvesadguris 
avtonomiuri qseli 
 
   qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.17 cxrilSi. 
 
cxr.4.17. “gldanis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 150,3-209,2   +138,0   2 593,89_1264,8   +718,477   2 
fard. erT. 1,898-2,64   +1,742   2 12,485_26,59   +15,105   2 
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4.3.16. 220/110 kv Zabvis “lisis” qvesadguris 
avtonomiuri qseli 
    “lisis” 220/110 kv Zabvis qvesadguris (nax.4.16) 110 kv Zabvis 
salteebidan eleqtroenergias iRebs q. Tbilisis mTawmindis, 
vakisa da saburTalos (diRmis regionis garda) raionebi. 
    qvesaduri “lisis” 110/35 kv Zabvis avtonomiuri qseli moicavs 
110/35/10 kv Zabvis 6 qvesadgurs. am qselis jamuri datvirTva 
zamTris pikSi aRwevs 90-100 mgvt-s.    
     qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.18 cxrilSi. 
 
    nax. 4.16. 220/110 kv Zabvis “lisis”  
     qvesadguris avtonomiuri qseli  
  
     
cxr.4.18. “lisis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 168,7-248,8   +170,3   2 760,598_1624,41   +919,892   2 
fard. erT. 1,868-2,752   +1,884   2 13,563_28,966   +16,403   2 
             
 
4.3.17. 220/110 kv Zabvis “didubis” 
qvesadguris avtonomiuri qseli 
    “didubis” 220/110 kv Zabvis qvesadguris 110/35 kv Zabvis saltee-
bidan eleqtroenergias iRebs q. Tbilisis didubis, saburTalos 
(diRmis regioni), naZaladevisa da CuRureTis raionebi. qvesaduri 
“didubis” 110/35 kv Zabvis avtonomiuri qseli moicavs 110/35/10 5 da 
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35/10 kv Zabvis 4 qvesadgurs (nax.4.17). am qselis jamuri datvirTva 
zamTris pikSi aRwevs 90-100 mgvt-s.  
 
nax. 4.17. 220/110 kv Zabvis “didubis” qvesadguris avtonomiuri 
qseli 
 
     qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.19 cxrilSi. 
 
cxr.4.19. “didubis” qvesadguris avtonomiuri qselis 
kvanZebis datvirTvebis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 178,8-257,8   +173,8   2 743,596-1586,65 +900,074*  3 
fard. erT. 1,885-2,716   +1,831   2 13,041-27,826 *U +15,785*   2 3 
 
 
   4.3.18. 220/110 kv Zabvis “navTluRis” qvesadguris 
avtonomiuri qseli 
    “nacTluRis” 220/110 kv Zabvis qvesadguris 110/35 kv Zabvis sal-
teebidan eleqtroenergias iRebs q. Tbilisis samgoris, isnis, 
krwanisis raionebis eleqtromomxmareblebi.  
    qvesaduri “navTluRis” 110/35 kv Zabvis avtonomiuri qseli 
moicavs 110/35/10 7 da 35/10 kv Zabvis 16 qvesadgurs (nax.4.18). am 
qselis jamuri datvirTva zamTris pikSi aRwevs 110-115 mgvt-s. 
amave qselSi CarTulia orTaWalisa da samgoris hesebis kaskadi. 
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nax. 4.18. 220/110 kv Zabvis “navTluRis”  
qvesadgurisavtonomiuri qseli 
 
    qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.20 cxrilSi. 
 
cxr.4.20. “navTluRis” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 212,6-308,07   +214,1   2 806,345_1726,13   +988,84   2 
fard. erT. 1,79-2,593   +1,802   2 11,677_24,997   +14,32   2 
 
 
 
4.3.19. 220/110 kv Zabvis “xramihesi 2-is” 
qvesadguris avtonomiuri qseli 
    “xramihesi 2-is” 220/110 kv Zabvis qvesadguris 110/35 kv Zabvis 
salteebidan eleqtroenergias iRebs q. Tbilisis walkisa da 
dmanisis raionebi. qvesaduri “xramihesi 2”-is 110/35 kv Zabvis 
avtonomiuri qseli moicavs 110/35/10 kv Zabvis 8 da 35/10 kv Zabvis 1 
qvesadgurs (nax.4.19). am qselis jamuri datvirTva zamTris pikSi 
aRwevs 10-15 mgvt-s. amave qselSi CarTulia xramihesi 1. 
    qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.21 cxrilSi. 
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cxr.4.21. “ xramihesi 2-is ” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
  
datvirtva       
jamuri 16,71-24,57   +17,75   2 59,004_126,861   +73,323   2 
fard. erT. 1,688-2,482   +1,793   2 10,795_23,207   +13,414   2 
 
 
     nax. 4.19. 220/110 kv Zabvis “xramihesi 2-is”  
  qvesadguris avtonomiuri qseli 
 
 
4.3.20. 220/110 kv Zabvis “rusTavis” qvesadguris 
avtonomiuri qseli 
    “rusTavis” 220/110 kv Zabvis qvesadguris (nax.4.20) 110/35 kv 
Zabvis sal-teebidan eleqtroenergias iRebs q. rusTavi da 
gardabnis raioni.    
 
nax. 4.20. 220/110 kv Zabvis “rusTavis” qvesadguris 
avtonomiuri qseli 
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   qalaq rusTavis samrewvelo sawarmoTa nawili eleqtro-
energias iRebs Tbilsresis 220/110 kv Zabvis qvesadguris 110/35 kv 
Zabvis avtonomiuri qselidan. 
    qvesaduri “rusTavis” 110/35 kv Zabvis avtonomiuri qseli 
moicavs 110/35/10 kv Zabvis 20 da 35/10 kv Zabvis 9 qvesadgurs. am 
qselis jamuri datvirTva zamTris pikSi aRwevs 115-120 mgvt-s.  
     qselis jamuri datvirTvis statikuri maxasiaTeblebi 
absolitur da fardobiT erTeulebSi naCvenebia 4.22 cxrilSi. 
   eleqtromomxmareblebi samrewvelo, eleqtrowevis, sasoflo-
sameurneo, sayofacxovrebo-komunaluri da sazogadoebriv-
komunaluri xasiaTisaa.  
      
cxr.4.22. “ rusTavis ” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 208,7-279,2   +185,9   2 748,176_1595,26   +918,804   2 
fard. erT. 1,808-2,419   +1,611   2 10,432_22,243   +12,811   2 
 
 
4.3.21. 220/110 kv Zabvis “marneulis” qvesadguris 
avtonomiuri qseli 
     “marneulis” 220/110 kv Zabvis qvesadguris 110/35 kv Zabvis 
salteebidan eleqtroenergias iRebs bolnisis, TeTri wyaros da 
marneulis raionebi. qvesaduri “marneulis” 110/35 kv Zabvis 
avtonomiuri qseli moicavs 110/35/10 kv Zabvis 8 da 35/10 kv Zabvis 
12 qvesadgurs (nax.4.21). am qselis jamuri datvirTva zamTris 
pikSi aRwevs 20-23 mgvt-s. 
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    nax. 4.21. 220/110 kv Zabvis “marneulis” qvesadguris 
avtonomiuri qseli 
 
    qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.23 cxrilSi. 
 
cxr.4.23. “marneulis” qvesadguris avtonomiuri qselis 
kvanZebis datvirTvebis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 38,04-53,65   +36,5   2 136,05_290,583   +166,053   2 
fard. erT. 1,82-2,568   +1,7485   2 11,81_25,224   +14,414   2 
 
 
    4.3.22. 220/110 kv Zabvis “gurjaanis” qvesadguris 
avtonomiuri qseli 
   “gurjaanis” 220/110 kv Zabvis qvesadguris 110/35 kv Zabvis sal-
teebidan eleqtroenergias iRebs axmetis, gurjaanis, dedoflis-
wyaros, Telavis, lagodexis, siRnaRis da yvarlis raionebi. 
     qvesaduri “gurjaanis” 110/35 kv Zabvis avtonomiuri qseli 
moicavs 110/35/10 kv Zabvis 13 da 35/10 kv Zabvis 31 qvesadgurs 
(nax.4.22). am qselis jamuri datvirTva zamTris pikSi aRwevs 35-40 
mgvt-s. “gurjaani 220”-is 110/35 kv Zabvis avonomiur  qselze 
mierTebulia xadorihesi 24 mgvt dadgmuli simZlavriT. qselze 
mierTebuli eleqtromomxmareblebi mcire samrewvelo, sasoflo-
sameurneo da komunaluri xasiaTisaa. 
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    qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.24 cxrilSi 
 
 nax. 4.22. 220/110 kv Zabvis “gurjaanis” qvesadguris 
avtonomiuri qseli 
 
cxr.4.24. “ gurjaanis ” qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 60,73-89,48   +64,05   2 224,764_482,529   +277,597   2 
fard. erT. 1,72-2,533   +1,8139   2 11,334_24,331   +13,997   2 
      
 
   4.3.23. Tbilsresis 220/110 kv Zabvis qvesadguris 
avtonomiuri qseli 
     Tbilsresis 220/110 kv Zabvis qvesadguris 110/35 kv Zabvis 
salteebidan eleqtroenergias iRebs qalaq rusTavis samrewvelo 
sawarmoTa nawili (metalurgiuli kombinati, azotis, qimboWkos, 
cementis qarxnebi) da sagarejos raioni. 
      qvesaduri Tbilsresis 110/35 kv Zabvis qseli moicavs 110/35/10 
kv Zabvis 12 da 35/10 kv Zabvis 15 qvesadgurs (nax.4.23). am qselis 
jamuri datvirTva zamTris pikSi aRwevs 50-60 mgvt-s.  
        qselis jamuri datvirTvis statikuri maxasiaTeblebi 
naCvenebia 4.25 cxrilSi. 
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nax. 4.23. Tbilsresis 220/110 kv Zabvis qvesadguris 
avtonomiuri qseli 
 
cxr.4.25. Tbilsresis qvesadguris avtonomiuri qselis 
jamuri datvirTvis statikuri maxasiaTeblebi 
 
datvirTva       
jamuri 59,83-80,1   +53,56   2  201,022_428,779   +247,103   2 
fard. erT. 1,797-2,406   +1,609   2  10,391_22,164   +12,773   2 
 
 
4.4 datvirTvebis statikur maxasiaTebelTa  
analizi 
saqarTvelos eleqtroenergetikuli regionebis 220/110 kv Zabvis 
qvesadgurebis 110/35 kv Zabvis manawilebeli qselis kombinirebuli 
datvirTvis statikuri maxasiaTeblebi, romlebic warmodgenilia 
4.26 cxrilSi (fardobiT erTeulebSi). 
cxr.4.26. saqarTvelos eleqtroenergetikuli regionebis 220/110 kv 
Zabvis qvesadgurebis 110/35 kv Zabvis manawilebeli qselis 
kombinirebuli datvirTvebis statikuri maxasiaTeblebi 
 
## kvanZi       
4.4.1 d.baTumi   =1,774-2,602   +1,828   2 11,874_25,439  +14,565   2         
4.4.2 engurhesi   =1,621-2,539   +1,918   2 10,835_23,413  +13,578   2         
4.4.3 vardnil 1,848-2,663   +1,815   2 12,355_26,392   +15,037   2 
4.4.4 zugdidi 1,794-2,562   +1,768   2 11,949_25,562   +14,615   2 
4.4.5 menji 1,835-2,625   +1,79   2 12,199_26,061   +14,862   2 
4.4.6 xorga 1,753-2,188   +1,435   2 8,527_18,146   +10,619   2 
4.4.7 d.quTaisi 1,827-2,612   +1,785   2 12,037_25.715   +14,678   2 
4.4.8 wyaltubo 1,804-2,456   +1,652   2 10,929_23,314   +13,385   2 
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4.4.9 zestafoni 1,846-2,522   +1,676   2 11,644_24,816   +14,172   2 
4.4.10 lajanuri 1,674-2,577   +1,903   2 11,521_24,817   +14,296   2 
4.4.11 xaSuri 1,827-2,578   +1,751   2 11,674_24,937   +14,263   2 
4.4.12 gori 1,747-2,581   +1,834   2 11,783_25,275   +14,492   2 
4.4.13 qsani 1,791-2,384   +1,593   2 10,318_22,002   +12,684   2 
4.4.14 Jinvalhesi 1,742-2,629   +1,887   2 12,171_26,128   +14,957   2 
4.4.15 gldani 1,898-2,64   +1,742   2 12,485_26,59   +15,105   2 
4.4.16 lisi 1,868-2,752   +1,884   2 13,563_28,966   +16,403   2 
4.4.17 didube 1,885-2,716   +1,831   2  13,041-27,826   +15,785*  3 
4.4.18 navTluRi 1,79-2,593   +1,802   2 11,677_24,997   +14,32   2 
4.4.19 xramhesi 2 1,688-2,482   +1,793   2 10,795_23,207   +13,414   2 
4.4.20 rusTavi 1,808-2,419   +1,611   2 10,432_22,243   +12,811   2 
4.4.21 marneuli 1,82-2,568   +1,7485   2 11,81_25,224   +14,414   2 
4.4.22 gurjaani 1,72-2,533   +1,8139   2 11,334_24,331   +13,997   2 
4.4.23 Tbilsresi 1,797-2,406   +1,609   2 10,391_22,164   +12,773   2 
 
   am maxasiaTebelTa safuZvelze gamoTvlili iqna datvirTvis 
maregulirebel efeqtTa ricxviTi mniSvnelobebi ZabvaTa sxvada-
sxva mniSvnelobebisas (cxr.4.27), sadac mricxveli warmoadgens 
Zabvis mixedviT aqtiuri datvirTvis maregulirebel efeqts - 
   
   
 , xolo mniSvneli ki reaqtiuli datvirTvis mareguli-
rebel efeqts - 
   
   
  
cxr.4.27. kombinirebuli datvirTvebis maregulirebeli efeqti 
 
## 
 
regioni    
0,85 0,90 0,95 1,00 1,05 1,10 1,15 
4.4.1 d.baTumi 0.558 0.689 0,841 1,013 1,206 1,420 1,655 
-0,68 0,778 2,235 3,691 5,148 6,604 8,061 
4.4.2 engur-
hesi 
0,794 0,914 1,063 1,24 1,446 1,681 1,945 
-0,33 1,027 2,385 3,743 5,101 6,459 7,816 
4.4.3 vardnil-
hesi 
0,467 0,604 0,758 0,931 1,121 1,33 1,556 
-0,83 0,68 2,178 3,682 5,186 6,689 8,193 
4.4.4 zugdidi 0,491 0,622 0,77 0,938 1,124 1,329 1,553 
-0,72 0,745 2,207 3,668 5,13 6,59 8,053 
4.4.5 menji 0,461 0,597 0,751 0,921 1,109 1,313 1,535 
-0,80 0,691 2,177 3,663 5,149 6,635 8,122 
4.4.6 xorga 0,75 0,869 0,997 1,136 1,284 1,443 1,611 
-0,09 0,968 2,03 3,092 4,154 5,216 6,278 
4.4.7 quTaisi 0,466 0,601 0,753 0,923 1,11 1,315 1,537 
-0,76 0,705 2,173 3,641 5,109 6,577 8,044 
4.4.8 wyal-
tubo 
0,388 0,518 0,662 0,82 0,992 1,179 1,379 
-0,56 0,779 2,118 3,456 4,795 6,133 7,472 
4.4.9 d.zesta-
foni 
0,36 0,495 0,643 0,804 0,978 1,165 1,366 
-0,724 0,694 2,111 3,528 4,945 6,362 7,78 
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4.4.10 lajanur 
hesi 
0,723 0,848 1,00 1,177 1,38 1,61 1,865 
-0,51 0,92 2,345 3,775 5,205 6,634 8,064 
4.4.11 xaSuri 0,44 0,574 0,724 0,891 1,074 1,274 1,491 
-0,69 0,736 2,163 3,589 5,015 6,442 7,868 
4.4.12 gori 0,59 0,72 0,871 1,044 1,238 1,454 1,69 
-0,64 0,811 2,26 3,709 5,158 6,607 8,057 
4.4.13 qsani 0,356 0,483 0,623 0,776 0,942 1,12 1,312 
-0,44 0,829 2,098 3,366 4,634 5,903 7,171 
4.4.14 Jinval-
hesi 
0,637 0,718 0,922 1,099 1,299 1,523 1,769 
-0,70 0,795 2,29 3,786 5,282 6,777 8,273 
4.4.15 gldani 0,356 0,496 0,65 0,817 0,998 1,193 1,409 
-0,91 0,599 2,11 3,62 5,131 6,641 8,152 
4.4.16 lisi 0,498 0,639 0,80 0,979 1,177 1,393  
-1,08 0,559 2,20 3,84 5,48 7,121 8,761 
4.4.17 didube 0,439 0,58 0,738 0,913 1,104 1,312 1,537 
-0,99 0,587 2,166 3,744 5,323 6,901 8,48 
4.4.18 navT-
luRi 
0,521 0,653 0,804 0,974 1,164 1,373 1,602 
-0,65 0,779 2,211 3,643 5,075 6,507 7,939 
4.4.19 xram- 
hesi 2 
0,624 0,747 0,893 1,061 1,252 1,465 1,70 
-0,40 0,938 2,28 3,621 4,962 6,304 7,645 
4.4.20 rusTavi 0,352 0,481 0,622 0,777 0,945 1,125 1,319 
-0,47 0,816 2,097 3,378 4,659 5,94 7,221 
4.4.21 marneu-
li 
0,444 0,578 0,728 0,895 1,078 1,277 1,493 
-0,72 0,721 2,163 3,604 5,045 6,487 7,928 
4.4.22 gurjaani 0,605 0,731 0,88 1,05 1,242 1,456 1,692 
-0,54 0,864 2,263 3,663 5,063 6,462 7,862 
4.4.23 Tbil-
sresi 
0,363 0,491 0,632 0,786 0,954 1,134 1,328 
-0,45 0,827 2,105 3,382 4,657 5,937 7,214 
     
  am cxrilidan Cans,    1 Zabvis maxloblobaSi, rogorc 
aqtiuri, aseve reaqtiuli datvirTvis maregulirebeli efeqti 
energosistemis eleqtroenergetikuli regioniebsTvis, zogadad 
sxvadasxvaa, da moTavsebulia: - 0,8 1,15 farglebSi (aqtiuri dat-
virTvis) da 3,35 3,80 farglebSi (reaqtiuli datvirTvis). ufro 
maRali Zabvebisas (   1,1) aRniSnuli efeqtis ricxviTi mniSvne-
loba Sesabamisad izrdeba: aqtiuri datvirTvis TiTqmis 1,3 1,6-mde, 
xolo reaqtiuli datvirTvis TiTqmis 6,0 7,0-mde. ufro dabali 
Zabvebisas (   0,9) ki aqtiuri datvirTvis maregulirebeli efeqti 
mcirdeba 0,5 0,6-mde, xolo reaqtiuli datvirTvisa TiTqmis 0,5 0,9-
mde.   0,865 0,883 Zabvisas reaqtiuli datvirTvis maregulirebeli 
efeqti uaryofiT mniSvnelobebs Rebulobs, rac miuTiTebs masze, 
rom Zabvis am mniSvnelobidan da ufro qveviT energosistemaSi ukve 
mosalodnelia Zabvis zvavi.  
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    Zabvis is mniSvneloba, romlis drosac reaqtiuli datvirTvis 
maregulirebeli efeqti niSans icvlis, SeiZleba ganvsazRvroT 
gantolebidan  
                              
   
   
=0. 
   Aam gantolebis mixedviT “rusTavis”,  “Tbilsresis” 220/110 kv 
Zabvis qvesadgurebis jamuri momxmareblisTvis   =0,868, „menjis“, 
“d.quTaisis”, “d.zestafonis”, “navTluRis”, “marneulis” da sxv. 
qvesadgurebis jamuri momxmareblisTvis   =0,873 0,877,  xolo 
“gldanis”, “lisis”, “didubis” qvesadgurebis jamuri 
momxmareblisTvis   =0,880 0,883. 
   Zabvis cvlilebisas (fardobiT erTeulebSi) datvirTvis 
cvlilebis (procentebSi) sidide SeiZleba gamovTvaloT Semdegi 
gamosaxulebebiT    =(  -1) 100  da    =(  -1) 100.              
     gamoTvlebis Sedegebi warmodgenilia 4.28 cxrilSi.  
 
cxr.4.28. kombinirebuli datvirTvis cvlileba (procentebSi) 
Zabvis cvlicebisas (fardobiT erTeulebSi) 
 
## 
 
kvanZi    
0,90 0,94 0,96 0,98 1,00 1,02 1,04 1,06 1,10 
4.4.1 baTum
i 
-8,4 -5,45 -3,77 -1,95 0 2,1 4,4 6,8 1,21 
-22-3 -16,9 -12,4 -6,8 0 8,0 17,1 27,4 51,5 
4.4.2 engur
-hesi 
-10,7 -6,8 -4,7 -2,4 0 2,6 5,3 8,2 14,5 
-23,9 -17,6 -12,8 -6,9 0 8,0 17,1 27,3 51,0 
4.4.3 vard-
nili 
-7,6 -5,0 -3,4 -1,8 0 1,9 4,0 6,3 11,2 
-21,8 -16,7 -12,3 -6,8 0 8,0 17,1 27,5 51,9 
4.4.4 zugdi
-di 
-7,6 -4,9 -3,4 -1,7 0 2,0 4,1 6,4 11,4 
-21,8 -16,5 -12,1 6,5 0 8,2 17,3 27,5 51,6 
4.4.5 menji -7,5 -4,9 -3.4 -1,8 0 1,9 4,0 6,2 11,1 
-21,8 -16,6 -12,3 -6,7 0 7,9 17,0 27,3 51,5 
4.4.6 xorga -5,3 -3,5 -2,4 -1,3 0 1,4 2,9 4,5 8,1 
-20,3 -14,7 -10,7 -5,8 0 6,6 14,1 22,4 41,5 
4.4.7 quTai-
si 
-7,5 -4,9 -3.4 -1,8 0 1,9 4,0 6,2 11,1 
-21,7 -16,6 -12,2 -6,7 0 7,9 16,9 27,1 51,1 
4.4.8 wyal-
tubo 
-6,6 -4,3 -3,0 -1,6 0 1,7 3,6 5,5 9,9 
-21,2 15,9 11,7 6,4 0 7,4 16,0 25,6 47,9 
4.4.9 zesta
-foni 
-6,5 4,2 3,0 1,5 0 1,7 3,5 5,4 9,8 
-21,1 -16,1 11,8 6,5 0 7,6 16,4 26,3 49,5 
4.4.1
0 
laja-
nur 
-10,0 -6,4 -4,4 2,3 0 2,4 5,0 7,8 13,8 
-23,5 -17,5 -12,8 -7,0 0 8,1 17,4 27,8 52,0 
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4.4.11 xaSu-
ri 
-7,3 -4,7 -3,3 -1,7 0 1,9 3,9 6,0 10,8 
-21,6 -16,4 -12,1 -6,6 0 7,7 16,6 26,7 50,2 
4.4.1
2 
gori -8,7 -5,6 -3,9 -2,0 0 2,2 4,5 7,0 12,4 
-22,6 -17,0 -12,5 -6,8 0 8,0 17,2 27,5 51,6 
4.4.1
3 
qsani -6,3 -4,1 -2,9 -1,5 0 1,6 3,4 5,2 9,4 
-21,0 -15,6 -11,4 -6,2 0 7,2 15,5 24,8 46,3 
4.4.1
4 
Jinva-
li 
-9,3 -5,9 -4,1 -2,1 0 2.3 4,7 7,3 13,0 
-22,9 17,3 -12,8 -7,0 0 8,2 17,5 28,1 52,8 
4.4.1
5 
glda-
ni 
-6,5 -4,3 -3,0 -1,6 0 1,7 3,6 5,5 10,0 
-21,1 -16,3 -12,1 -6,6 0 7,8 16,9 27,2 51.3 
4.4.1
6 
lisi -8.0 -5,2 -3,6 -1,9 0 2,0 4,2 6,6 11,8 
-22,0 -17,1 -12,7 -7,0 0 8,3 18,0 28,9 54,8 
4.4.1
7 
didu-
be 
-7,4 -4,8 -3.4 -1,8 0 1,9 4,0 6,2 11,1 
-21,7 -16,8 -12,5 -6,9 0 8,1 17,5 28,1 53,2 
4.4.1
8 
navT-
luRi 
-8.1 -5,2 -3,6 -1,9 0 2,0 4,2 6,5 11,7 
-22,2 -16,8 -12,3 -6,7 0 7,9 16,9 27,1 50,9 
4.4.1
9 
xram- 
hesi 2 
-9,0 -5,8 -4,0 -2,1 0 2,2 4,5 7,0 12,6 
-22,8 -16,9 -12,3 -6,7 0 7,8 16,6 26,6 49,6 
4.4.2
0 
rus-
Tavi 
-6,3 -4,1 -2,9 -1,5 0 1,6 3,4 5,3 9,5 
-21,0 -15,7 -11,5 -6,2 0 7,3 15,6 24,9 46,6 
4.4.2
1 
marne-
uli 
-7,3 -4,8 -3.3 -1,7 0 1,9 3,9 6,0 10,8 
-21,6 -16,4 -12,1 -6,6 0 7,8 16,7 26,8 50,5 
4.4.2
2 
gurj
a-ani 
-8.8 -5,7 -3,9 -2,0 0 2,2 4,5 7,0 12,5 
-22,6 -16,9 -12,4 -6,8 0 7,9 16,9 27,0 50,6 
4.4.2
3 
Tbil-
sresi 
-6,3 -4,2 -2,9 -1,5 0 1,6 3,4 5,3 9,6 
-21,0 -15,7 -11,5 -6,3 0 7,3 15,6 24,9 46,6 
 
    2009 wlis 16 dekembris saqarTvelos eleqtrosistemaSi 
Catarebuli sakontrolo gazomvebis safuZvelze miRebuli 
monacemebisa mixedviT davadgineT eleqtrosistemis momxmare-
belTa saxasiaTo jgufebis ($2.1) jamuri datvirTvebi da maTi 
Sesabamisi xvedriTi wili (cxr.4.29). 
cxr.4.29. saqarTvelos eleqtrosistemis momxmarebelTa saxasiaTo 
jgufebis jamuri datvirTvebi da xvedriTi wili 
momxmarebelTa saxasiaTo jgufebi jamuri 
datvirTva, mgvt 
xvedriTi 
wili, % 
sayofacxovrebo-komunaluri 623,2 44,1 
sazogadoebriv-komunaluri 304,3 21,5 
samrewvelo  485,5 34,4 
sul 1413 100.0 
     momxmarebelTa am jgufebisTvis miviReT Semdegi saxis 
statikuri maxasiaTeblebi ($2.3): 
 sayofacxovrebo-komunaluri 
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                 =_1,052+5,158   _5,640   2 +2,534   3 ; 
               Q  =8.896_19,512   +11,616   2.           
 sazogadoebriv-komunaluri 
  =2,292-3,108   +1,692   2 +0,124   3 ;        =21,974_46,471   +25,497   2. 
 samrewvelo da maTTan gaTanabrebuli 
  =1,483-1,166   +0,44   2 +0,243   3 ;          =5,8_12,254   +7,454   2.     
am momxmarebelTa xvedriTi wilis gaTvaliswinebiT 
(cxr.4.32) mTlianad eleqtrosistemis jamuri datvirTvis 
ekvivalentur statikur maxasiaTeblebs eqnebaT Semdegi saxe: 
              =0,539+1,205   _1,972   2 +1,225   3 ; 
                    Q  =10,642_22,811   +13,169   2.   
   am maxasiaTebelTa Sesabamisad, muSa Zabvis saangariSo diapa-
zonSi (   0,9 1,1) sistemis aqtiuri datvirTvis maregulirebeli 
efeqti icvleba 0,632 1,313 farglebSi, xolo reaqtiuli 
datvirTvisa ki – 0,893 6,161 farglebSi (cxr.4.30). 
 
cxr4.30. eleqtrosistemis jamuri datvirTvis maregulirebeli  
efeqti 
 
   0,9 1,0 1,1 
   
   
  0,632 0,936 1,313 
   
   
  0,893 3,527 6,161 
 
 
daskvna Tavi 4-is mimarT 
  1. saqarTvelos energosistemis 110/35 kv Zabvis gadacemis qseli 
pirobiTad daiyo 13 avtonomiur qselad (eleqtroenergetikul 
regionad), romelTa Soris kavSiri ganxorcielebulia 220 da 500 
kv Zabvis xazebiT da romelTaganac TiToeuli manawilebeli 
qselis konfiguraciisa da momxmarebelTa saxeobaTa mixedviT 
xasiaTdeba individualuri TaviseburebebiT. TiToeuli 
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avtonomiuri qseli energosistemaSi Semodis mxolod erTi 
220/110 kv Zabvis qvesadguris saSualebiT. 
  2. qveynis masStabiT eleqtromomxmarebelTa datvirTvebis 
struqturizacia da am datvirTvebis ekvivalenturi  statikuri 
maxasiaTeblebis dadgena Catarda avtonomiuri qselebisTvis 
calcalke erTmaneTisgan damoukideblad. 
    yvela avtonomiuri qselisTvis miRebulia principi, rom 
eleqtromomxmareblebi, zogadad, dayofilia xuTi sxvadasxva 
saxis kombinirebul momxmareblebad, romelTaTvis, winaswar me-2 
TavSi, Sedgenili iqna polinomuri saxis (meore-mesame rigis) 
statikuri maxasiaTeblebi. 
  3. TiToeuli eleqtroenergetikuli regionis sadablebeli 
qvesadgurebis 10 kv Zabaze mierTebuli kombinirebuli 
datvirTvisTvis miRebuli iqna datvirTvis statikuri 
maxasiaTeblebi, romelTa saSualebiT miRebuli iqna avtonomiuri 
qselis kombinirebuli datvirTvis statikuri maxasiaTeblebi. 
  4. energosistemis yvela eleqtroenergetikuli regionisTvis 
muSa Zabvis yvela SesaZlo mniSvnelobaze (    0,8 1,2)) 
dadgenili iqna rogorc aqtiuri, aseve reaqtiuli datvirTvis 
maregulirebeli efeqti.    1,1 Zabvaze aqtiuri datvirTvis 
maregulirebeli efeqti moTavsebulia 0,8 1,15 farglebSi, xolo 
reaqtiuli datvirTvisa ki – 3,35 3,80 farglebSi. ufro maRali 
Zabvebisas (   1,1) aRniSnuli efeqtis ricxviTi mniSvneloba 
Sesabamisad izrdeba: aqtiuri datvirTvisa TiTqmis 1,3 1,6-mde, 
xolo reaqtiuli datvirTvisa TiTqmis 6,0 7,0-mde. ufro dabali 
Zabvebisas (   0,9) ki aqtiuri datvirTvis maregulirebeli efeqti 
mcirdeba 0,5 0,6-mde, xolo reaqtiuli datvirTvisa TiTqmis 
0,5 0,9-mde.  
   5. muSa Zabvis saangariSo diapazonSi (   0,9 1,1) sistemis 
aqtiuri datvirTvis maregulirebeli efeqti icvleba 0,632 1,313 
farglebSi, xolo reaqtiuli datvirTvisa ki – 0,893 6,161 
farglebSi. 
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   6. dadgenili iqna, rom   0,865 0,883 Zabvisas reaqtiuli 
datvirTvis maregulirebeli efeqti uaryofiT mniSvnelobebs 
Rebulobs, rac miuTiTebs masze, rom Zabvis am mniSvnelobidan da 
ufro qveviT energosistemaSi ukve mosalodnelia Zabvis zvavi.  
   7. calkeuli eleqtroenergetikuli regionisTvis dadgenili 
iqna Zabvis is minimaluri mniSvneloba, romlis drosac 
reaqtiuli datvirTvis maregulirebeli efeqti niSans icvlis. 
kerZod: “rusTavis”, “Tbilsresis” 220/110 kv Zabvis qvesadgurebis 
jamuri momxmareblisTvis igi Seadgens   =0,868; „menjis“, 
“d.quTaisis”, “d.zestafonis”, “navTluRis”, “marneulis” da sxv. 
qvesadgurebis jamuri momxmareblisTvis aris   =0,873 0,877,  
xolo “gldanis”, “lisis”, “didubis” qvesadgurebis jamuri 
momxmareblisTvis ki -  =0,880 0,883. 
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Tavi 5. avtonomiuri qselis gavlena 
datvirTvis maregulirebel efeqtze 
5.1. transformatoruli gavlena 
aqtiuri simZlavris koeficientze 
     eleqtruli qselis nebismieri elementis grZiv aqtiur (R) 
winaRobaSi aqtiuri energiis (simZlavris) danakargebis 
saangariSo gamosaxulebidan [2, 12, 13]  
                            =
 
        
            
Cans, rom es danakargebi, sxva erTnair pirobebSi, aqtiuri simZ-
lavris koeficientis (cos ) kvadratis ukuproporciulia (nax.5.1).        
              
Nnax.5.1. aqt. simZlavris danaargebis cos  -ze damokidebulebis  
grafiki 
 
     magistraluri qselis wina ubnebSi cos -is sidide 
damokidebulia momdevno umnebSi aqtiur da reaqtiul 
simZlavreTa danakargebis Tanafardobaze, rac am momdevno 
ubnebis aqtiuri da reaqtiuli ganivi gamtarobebisa da aqtiuri 
da reaqtiuli grZivi winaRobebis TanafardobaTa proporciulia.  
    10 kv da ufro dabali Zabvis eleqtrogadacemis xazebis 
aqtiur ganiv gamtarobebs mxedvelobaSi ar Rebuloben maTi sim-
ciris gamo, xolo aqtiuri da reaqtiuli grZivi winaRobebi TiT-
qmis Tanazomadi sidideebia an, 50 mm2 da ufro dabali ganikveTis 
aluminis (folad-aluminis) sadenebis SemTxvevaSi, R>X. aqedan 
gamomdinare, am Zabvis xazebSi aqtiuri simZlavris danakargebi 
ufro metia, vidre reaqtiuli simZlavris danakargebi. es gare-
moeba miuTiTebs masze, rom am Zabvis xazebiT eleqtroenergiis 
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gadacemisas qselis wina ubnebze aqtiuri simZlavris koeficienti 
ar uaresdeba (ar mcirdeba) anu, praqtikulad, igive rCeba. 
    sul sxva garemoebasTan gvaqvs saqme transformatoruli 
ubnis SemTxvevaSi. transformatorebSi (rogorc foladSi, aseve 
spilenZSi) reaqtiuli simZlavris danakargebi ufro metia, vidre 
aqtiuri simZlavris danakargebi. Sedegad, sadablebeli 
transformatoris maRali Zabvis mxares da, Sesabamisad maRali 
Zabvis qselSi, aqtiuri simZlavris koeficienti ufro dabalia 
(gauaresebulia), vidre dabal mxares anu dabali Zabvis qselSi 
                                                       co  მაღ< co  დაბ. 
       Tu, mocemuli qselis reJimis parametrebis gaangariSebebisas 
aqtiuri simZlavris koeficientis gauaresebis es faqtori mxedve-
lobaSi ar iqna miRebuli, maSin maRali Zabvis manawilebeli qse-
lis ubnebSi aqtiuri simZlavris danakargebis gamoTvlaSi gveq-
neba cdomilebebi, ramac SeiZleba garkveuli negatiuri gavlena 
moaxdinos am qselSi teqnikuri Tu komerciuli xasiaTis 
sakiTxis gadaWrisas. 
     transformatorebSi aqtiuri da reaqtiuli simZlavreTa 
danakargebi gamoiTvleba Semdegi gamosaxulebebiT 
            ტ= უ ს + მ შ   დატვ 
    da      ტ= უ ს + მ შ   დატვ 
 , 
sadac:   უ ს  da    უ ს  - transformatoris uqmi svlis aqtiuri da   
             reaqtiuli simZlavris danakargebi; 
         მ შ   da   მ შ  – transformatoris mokle SerTvis   
             aqtiuri da reaqtiuli simZlavris danakargebi; 
         დატვ - transformatoris datvirTulobis koeficienti 
                    დატვ= 
 დატვ 
 ნ
 = 
 დაბ 
 ნ
 = 
 დაბ 
 ნ        დაბ
. 
      am bolo gamosaxulebidan transformatoris dabal mxares 
aqtiuri datvirTva 
                 დაბ = დატვ   ნ        დაბ.                       (5.1) 
    transformatoris uqmi svlisa da mokle SerTvis reaqtiuli 
simZlavris danakargebi, sainJinro gaangariSebisTvis dasaSvebi 
sizustis farglebSi, gamoiTvleba formulebiT 
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               უ ს = უ ს %  ნ   10-2      da    მ შ = მ შ %  ნ   10-2. 
    amrigad, transformatoris maRali Zabvis mxares aqtiuri da 
reaqtiuli datvirTva, Sesabamisad, iqneba  
 მაღ = დაბ + უ ს + მ შ   დატვ 
   da   მაღ = დაბ +( უ ს %+ მ შ %  დატვ 
 )   ნ   10-2. 
    am gamosaxulebaTa mixedviT 
                      tg მაღ= 
 მაღ 
 მაღ 
 = 
 დაბ   უ ს   მ შ   დატვ 
     ნ      
 დაბ  უ ს  მ შ   დატვ 
  .                        (5.2) 
    Tu gavisTvaliswinebT, rom 
              დაბ = დაბ   tg დაბ     da   tg = 
 
     
  , 
maSin, (5.1) gamosaxulebis mxedvelobaSi miRebiT, (5.2) gamosaxu-
lebidan vRebulobT 
                   cos მაღ=
 
    
 დატვ  ნ   –   
  დაბ    უ ს    მ შ   დატვ 
     ნ      
 დატვ  ნ       დაბ  უ ს   მ შ  დატვ 
  
 
 
   am gamosaxulebidan Cans, rom transformatoruli ubnis gavle-
niT cos -is gauaresebis xarisxi damokidebulia sadablebeli 
transformatoris teqnikur parametrebze, mis datvirTulobaze 
da dabal mxares co  დაბ-is ricxviT mniSvnelobaze. 
    rogorc ricxviTma gaangariSebebma gviCvena, 10/0,4 kv Zabvis 
transformatorebis SemTxvevaSi,     დაბ -Tan SedarebiT  cos მაღ 
mcirdeba daaxloebiT 0,030,08 sididiT (nax5.2). gansakuTrebiT 
mkveTrad mcirdeba simZlavris koeficienti, roca transformato-
ris datvirTuloba ar aRemateba 1520%-s. datvirTulobis Semd-
gomi zrdisas cos მაღ, praqtikulad, mudmiv mniSvnelobas 
inarCunebs. 
    ufro maRali Zabvisa da ufro didi simZlavris transfor-
matorebis SemTxvevaSi cos მაღ imave kanonzomierebiTa da xarisxiT 
icvleba, magram stabilur mniSvnelobas aRwevs transformatoris 
1015%-mde datvirTulobisas (nax.5.3) da Semdeg, TiTqmis, 
ucvlelia, magram ufro metad Semcirebulia, vidre ufro dabali 
Zabvisa da simZlavris transformatorebis SemTxvevaSi.                   
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nax5.2 cos მაღ, -is damokidebuleba tr-ris datvirTulobaze  
(TM – 400/10/0.4) 
 
                   
           nax5.3 cos მაღ, -is damokidebuleba tr-ris datvirTulobaze  
(TM – 400/35/11) 
 
   unda aRiniSnos, rom roca     დაბ  SedarebiT didia, maSin misi 
gauaresebis xarisxi SedarebiT dabalia. ase magaliTad, 10/0,4 kv 
Zabvis transformatorebis SemTxvevaSi, roca      დაბ =0,9, maSin 
cos მაღ-is damyarebuli mniSvneloba aRwevs 0,872-s anu Semcirda 
0.028 erTeuliT. xolo roca      დაბ =0,7, maSin cos მაღ-is damyare-
buli mniSvneloba Seadgens 0,668-s anu Semcirda 0.032 erTeu-
liT. ufro maRali Zabvisa da ufro didi simZlavris transfor-
matorebis SemTxvevaSi, roca      დაბ =0,9, maSin cos მაღ-is damyare-
buli mniSvneloba aRwevs 0,868-s anu Semcirda 0.032 erTeuliT. 
xolo roca      დაბ =0,7, maSin cos მაღ-is damyarebuli mniSvneloba 
Seadgens 0,664-s anu Semcirda 0.036 erTeuliT. 
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   maSasadame, cos -is gauaresebis zemoTaRniSnuli faqtoris 
gauTvaliswinebloba maRali Zabvis qselSi danakargebis 
gaangariSebisas gamoiwvevs daaxloebiT 6%-ian cdomilebas. 
 
5.2. sadablebeli transformatorebis gavlena 
datvirTvis maregulirebel efeqtze 
simZlavris danakargebi transformatorTa gragnilebSi gamo-
iTvleba formulebiT: 
                   =
     
  
       da       =
     
  
  , 
sadac: P da Q  - transformatoris dabali Zabvis mxaris datvirTva;   
        R da X  - transformatoris grZivi aqtiuri da reaqtiuli 
winaRoba.  
    simZlavrisa da Zabvis fardobiTi mniSvnelobebis gamoyenebiT 
SeiZleba davweroT: 
         =
     
       
 
    ნ 
 
      da      =
     
       
 
    ნ 
 
   
   aqtiuri simZlavris danakargebi transformatorebis foladSi 
(ganiv G gamtarobaSi) pirveladi gragnilis xviaze mosuli Zabvis 
kvadratis proporciulia. maSasadame, 
                       ფლ= 
  G = უ ს (
 
 ნ
)2= უ ს    
  
     reaqtiuli simZlavris danakargebi transformatorebis 
foladSi (ganiv B gamtarobaSi) [3]-is Tanaxmad gamoiTvleba 
formuliT 
                       ფლ= უ ს  (0,4+0,6   11 ). 
        maSasadame, sadablebeli transformatoris maRali Zabvis 
mxares datvirTvis simZlavre iqneba  
                 მაღ=P+
     
       
 
    ნ 
 
 + უ ს                         (5.3) 
        მაღ=Q+
     
       
 
    ნ 
 
 + უ ს  (0,4+0,6   11).                                 (5.4) 
    am gamosaxulebaTa saSualebiT, cnobili P da Q sidideTa 
mixedviT, miviRebT sadablebeli transformatoris maRali Zabvis 
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mxares datvirTvis statkuri maxasiaTeblis gamosaxulebas. misi 
Semdgomi warmodgeniT fardobiT erTeulebSi saSualeba gveqneba 
SevadaroT is dabali Zabvis mxares datvirTvis statkuri 
maxasiaTebels da gavakeToT daskvnebi datvirTvis mareguli-
rebel efeqtze transformatoris gavlenis Sesaxeb. 
     sailustraciod ganvixiloT ramdenime ricxviTi magaliTi. 
     magaliTi 1. 110/10 kv Zabvis qvesadguri “avangardi”. aq dgas 
2x16 mgva simZlavris transformatorebi, romelTa sapasporto 
monacemebi Semdegia: 2x უ ს =0.04 mgvt; 2x უ ს =0.22 mgvar; ( /2)=2,19 
omi: ( /2)=43,3 omi. 
   roca   =1, maSin dabali Zabvis mxares qvesadguris datvirTvaa 
P=6,0 mgvt da Q=3,602 mgvar, Sesabamisad datvirTvis statikuri 
maxasiTeblebia (danarTi 2.14):  
P=4,773+3,738   -9,188   2+6,677   3  da  Q=45,329_96,699   +54,972   2 
anu fardobiT erTeulebSi:  
             =0,795+0,623   -1,531   2+1,113   3                (5.5,a) 
               =12,584_26,846   +15,262   2                                               (5.5,b) 
     (5.3) da (5.4) gamosaxulebaTa saSualebiT gamovTvaloT  მაღ 
da  მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas da Sedegebi 
SevitanoT cxrilSi (cxr.5.1).  
                
cxr.5.1.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas(q/s 
„avangardi“) 
   
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 მაღ, mgvt 5,45 5,603 5,801 6,049 6,352 6,715 7,79 
 მაღ, mgvar 3,147 3,128 3,409 3,997 4,907 6,161 7,79 
 
     am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs (transformatoris maRal mxares) 
aqvT Semdegi saxe: 
       P=4,889+3,493   -9,0   2 +6,667*  3  da  Q=53,66-114,44   +64,777   2   , 
anu fardobiT erTeulebSi:  
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  =0,808+0,578   -1,488   2+1,102*  3 da   =13,425-28,631   +16,206   2        
    igive gamoTvlebi Catarda im SemTxvevisTvis, roca qvesad-
guris datvirTva (dabal mxares) gaxda 2-jer meti, anu P=12,0 mgvt 
da Q=7,204 mgvar. miRebuli Sedegebi warmodgenilia 5.2 cxrilSi.  
  
cxr.5.2.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas 
datvirTvis 2-jer gazrdisas(q/s „avangardi“) 
 
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 მაღ, mgvt 10,889 11,191 11,583 12,075 12,679 13,403 14,259 
 მაღ, mgvar 6,555 6,471 6,993 8,125 9,884 12,296 15,401 
    
    am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs aqvT Semdegi saxe:   
P=9,984+6,581   -17,82   2 +13,33*  3  da  Q=-104,92-222,7   +125,905   2 , 
anu fardobiT erTeulebSi:  
  =0,827+0,545   -1,476   2+1,104*  3 da   =12,913-27,409   +15,496   2.  
   igive gamoTvlebi Catarda im SemTxvevisTvis, roca qvesadguris 
datvirTva (dabal mxares)  gaxda 3-jer meti, anu P=18,0 mgvt da 
Q=10,806 mgvar. miRebuli Sedegebi warmodgenilia 5.3 cxrilSi.  
    
cxr.5.3.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas 
datvirTvis 3-jer gazrdisas(q/s avangardi„) 
 
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 მაღ, mgvt 16,302 16,753 17,341 18,079 18,985 20,073 21,359 
 მაღ, mgvar 10,333 10,158 10,914 12,603 15,244 18,871 23,535 
 
  am bolo SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangaroSo gamosaxulebebs aqvT Semdegi saxe: 
    P=13,73+13,64   -30,621   2 +21,33  3  da  Q=160,35-339,0   +191,253   2   , 
anu fardobiT erTeulebSi:  
   =0,76+0,754   -1,694   2 +1,18*  3 da   =12,723-26,898   +15,175   2.      
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     miRebuli gamosaxulebebis Tanaxmad Zabvis cvlilebisas 
(fardobiT erTeulebSi) datvirTvis cvlilebaTa mniSvnelobebi 
(procentebSi) naCvenebia 5.4 cxrilSi. 
 
cxr.5.4 datvirTvis cvlilebaTa mniSvnelobebi procentebSi 
(q/s „avangardi“) 
reJimi    0,90 0,94 0,96 1,0 1,04 1,06 1,10 
d
a b
. P=6, 12, 
18 mgvt 
   -7,3 -4,77 -3,32 0 3,9 6,07 10,92 
   -21,5 -16,6 -12,3 0 17,15 27,6 52,0 
ma
R
al
i 
mx
ar
e P=6,049  
mgvt 
   -7,37 -4,82 -3,35 0 3,93 6,13 11,01 
   -21,6 -16,85 -12,53 0 17,71 28,5 54,0 
P=12,603 
mgvt 
   -7,32 -4,79 -3,33 0 3,92 6,11 11,0 
   -20,33 -15,92 -11,85 0 16,81 27,1 51,3 
P=18,12 
mgvt 
   -7,36 -4,81 -3,35 0 3,94 6,15 11,06 
   -19,35 -15,25 -11,38 0 16,24 26,18 49,7 
  
   am cxrilidan aSkarad Cans, rom Zabvis cvlilebisas datvir-
Tvis cvlilebis xasiaTze transformatori did gavlenas ver 
axdens, anu datvirTvis statikuri maxasiaTebeli mcired icvleba. 
es cvlileba ufro metad SeimCneva reaqtiuli datvirTvis 
cvlilebis xasiaTze. magaliTad, Zabvis 6%-iT amaRleba dabal 
Zabvaze aqtiur datvirTvas zrdis 6,07%-iT, reaqtiul datvirTvas 
ki 27,6%-iT. Zabvis imave sididiT amaRleba maRal Zabvaze aqtiur 
datvirTvas zrdis 6,13%-iT, reaqtiul datvirTvas ki 28,5%-iT. 
    datvirTvis statikuri maxasiaTeblebis Sesabamisi mrudeebi 
warmodgenilia 5.4 naxazze. rogorc am naxazidan Cans transfor-
matori aqtiuri datvirTvis statikur maxasiaTebelze umniSvnelo 
gavlenas axdens, xolo reaqtiuli datvirTvis maxasiaTebelze ki 
misi gavlena ufro metad SesamCnevia. 
    qvemoT mocemulia datvirTvis maregulirebeli efeqti yvela 
ganxiluli SemTxvevisTvis (pirveli maTgani maregulirebeli 
efeqti transformatoris dabal mxares, danarCeni sami mareguli-
rebeli efeqti  transformatoris maRal mxares, roca mis dabal 
mxares sxvadasxva sididis datvirTvebia 6, 12 da 18 mgvt):  
            roca     =0,95, gvaqvs: 
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 (
   
   
 )=0.728; 0,735; 0,730; 0,730  da  (
   
   
)=2,150; 2,160; 2,033; 1,935. 
            roca   =1, gvaqvs: 
  (
   
   
 )=0.9; 0,908; 0,905; 0,906  da  (
   
   
)=3,678; 3,781; 3,583; 3,452. 
            roca   =1,05, gvaqvs: 
 (
   
   
 )=1,089; 1,098; 1,097; 1,099  da  (
   
   
)=5,204; 5,402; 5,133; 4,970. 
 
nax.5.4. datvirTvis statikuri maxasiaTeblebi 
transformatoris dabali da maRali Zabvis mxares 
    
     miRebuli Sedegebis urTierT Sedareba gviCvenebs, rom   =1 
Zabvisas transformatorSi simZlavris danakargebma aqtiuri dat-
virTvis maregulirebeli efeqtis gazrda gamoiwvia 0,89%--iT, 
xolo reaqtiuli datvirTvis maregulirebeli efeqtisa ki – 2,8%-
iT.  =0,95 Zabvisas Sesabamisad gvaqvs 0,96% da 0,47%, xolo   =1,05 
Zabvisas ki – 0,83% da 3,8%. amasTan,   =0,95 Zabvaze reaqtiuli 
datvirTva sididiT Semcirda (1314%)-iT, xolo   =1,05 Zabvaze ki 
gaizarda  (2122)%-iT. 
     nax. 5.5-ze naCvenebia transformatoris dabal mxares datvir-
Tvisas (P=18,0 mgvt da Q=10,806 mgvar, roca   =1) transformatorSi 
simZlavris danakargebis gavleniT datvirTvis maregulirebeli 
efeqtis cvlilebis suraTi. am naxazidan Cans, rom reaqtiuli 
datvirTvis maregulirebeli efeqti transformatoris dabal 
mxares ufro didia, vidre maRal mxares. es gansxvaveba miT ufro 
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mcira, rac ufro mcirea transformatoris datvirTva da Zalian 
dabali datvirTvisas naxazze naCvenebi wirebi adgilebs cvlian. 
 
nax.5.5. datvirTvis maregulirebeli efeqti 
transformatoris dabali da maRali Zabvis mxares 
 
     magaliTi 2. 110/10 kv Zabvis qvesadguri “varkeTili”. aq dgas 
2x25 mgva simZlavris transformatorebi, romelTa sapasporto 
monacemebi Semdegia: 2x უ ს =0.054 mgvt; 2x უ ს =0.35 mgvar; ( /2)=1,27 
omi: ( /2)=27,9 omi. 
   roca   =1, maSin dabali Zabvis mxares qvesadguris datvirTvaa 
P=13,5 mgvt da Q=7,43 mgvar, Sesabamisad datvirTvis statikuri 
maxasiTeblebia (danarTi 2.36):  
P=10,579+8,606   -20,411   2+14,726   3 da Q=89,272_190,471   +108,629   2 
anu fardobiT erTeulebSi: 
   =0,784+0,637   -1,512   2+1,091   3 da   =12,015_25,635   +14,62   2    
        (5.3) da (5.4) gamosaxulebaTa saSualebiT gamovTvaloT  მაღ da 
 მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas da Sedegebi 
SevitanoT cxrilSi (cxr.5.5).   
 
cxr.5.5.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas(q/s 
„varkeTili“) 
  
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 მაღ, mgvt 12,256 12,595 13,033 13,579 14,246 15,044 15,986 
 მაღ, mgvar 6,615 6,587 7,154 8,327 10,13 12,599 15,785 
     
      am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
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 saangariSo gamosaxulebebs (transformatoris maRal mxares) 
aqvT Semdegi saxe: 
     P=10,18+10,03   -21,96   2 +15,33*  3  da  Q=104,9-223,2   +126,63   2   , 
anu fardobiT erTeulebSi  
    =0,75+0,738   -1,617   2 +1,129*  3 da   =12,593-26,795   +15,202   2.    
    igive gamoTvlebi Catarda im SemTxvevisTvis, roca 
qvesadguris datvirTva (dabal mxares)  gaxda 2-jer meti, anu 
P=27,0 mgvt da Q=14,86 mgvar. miRebuli Sedegebi warmodgenilia 5.6 
cxrilSi.   
 
cxr.5.6.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas 
datvirTvis 2-jer gazrdisas(q/s „varkeTili“) 
  
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 მაღ, mgvt 24,53 25,2 26,06 27,14 28,49 30,08 31,97 
 მაღ, mgvar 14,22 14,06 15,1 17,4 20,94 25,79 32,01 
    
    am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs aqvT Semdegi saxe: 
        P=22,28+14,93   -39,4   2 +29,33*  3  da  Q=-211,1-446,0   +252,3   2  , 
anu fardobiT erTeulebSi  
     =0,821+0,55   -1,452   2 +1,081*  3 da   =12,132-25,632   +14,5   2.    
   aseve, igive gamoTvlebi Catarda im SemTxvevisTvis, roca 
qvesadguris datvirTva (dabal mxares) gaxda 3-jer meti, anu 
P=40,5 mgvt da Q=22,3 mgvar. miRebuli Sedegebi warmodgenilia 5.7 
cxrilSi.   
cxr.5.7.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas 
datvirTvis 3-jer gazrdisas(q/s „varkeTili„) 
 
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 მაღ, mgvt 36,85 37,85 39,15 40,778 42,779 45,18 48,026 
 მაღ, mgvar 23,01 22,621 24,15 27,579 32,95 40,32 48,80 
 
     am bolo SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangaroSo gamosaxulebebs aqvT Semdegi saxe: 
    P=31,58+28,843   -66,31   2 +46,665  3 da  Q=328,5-690,5   +389,579   2  , 
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anu fardobiT erTeulebSi  
    =0,774+0,707   -1,626   2+1,145  3 da   =11,911-25,037   +14,126   2.    
     miRebul gamosaxulebaTa Tanaxmad Zabvis cvlilebisas 
(fardobiT erTeulebSi) datvirTvis cvlilebaTa mniSvnelobebi 
(procentebSi) naCvenebia 5.8 cxrilSi.  
  
cxr.5.8. datvirTvis cvlilebaTa mniSvnelobebi procentebSi 
(q/s „varkeTili“) 
 
reJimi    0,90 0,94 0,96 0,98 1,0 1,02 1,04 1,06 1,10 
d
a b
. P=13,5,  
27, 40,5 
   -7,21 -4,71 -3,27 -1,7 0 1,84 3,83 5,97 10,73 
   -21,43 -16,37 -12,08 -6,63 0 7,79 16,76 26,9 50,7 
ma
R
al
i 
mx
ar
e P=13,58  
mgvt 
   -7,25 -4,73 -3,29 -1,71 0 1,85 3,85 6,01 10,79 
   -20,89 -16,18 -12,0 -6,61 0 7,83 16,87 27,13 51,29 
P=27,0 
mgvt 
   -7,21 -4,71 -3,28 -1,71 0 1,85 3,85 6,00 10,79 
   -19,18 -14,99 -11,15 -6,16 0 7,32 15,59 25,4 48,18 
P=40,5 
mgvt 
   -7,21 -4,71 -3,28 -1,71 0 1,85 3,85 6,02 10,82 
   -18,02 -14,21 -10,6 -5,87 0 7,0 15,12 24,4 46,3 
   
     am cxrilidanac aSkarad Cans, rom Zabvis cvlilebisas 
datvirTvis cvlilebaze transformatori did gavlenas ver 
axdens, anu datvirTvis statikuri maxasiaTebeli, mcired, 
icvleba. kerZod, Zabvis 6%-iT amaRleba dabal Zabvaze aqtiur 
datvirTvas zrdis 5,97%-iT, reaqtiul datvirTvas ki 26,9%-iT. 
Zabvis imave sididiT amaRleba maRal Zabvaze aqtiur datvirTvas 
zrdis 6,01%-iT, reaqtiul datvirTvas ki 27,13%-iT.   
   ganxilul SemTxvevebSi datvirTvis maregulirebeli efeqti 
Seadgens (pirveli – dabal mxares, bolo sami - maRal mxares): 
           roca   =0,95, gvaqvs: 
 (
   
   
 )=0.718; 0,722; 0,718; 0,718  da  (
   
   
)=2,143; 2,089; 1,918; 1,802. 
           roca   =1, gvaqvs: 
 (
   
   
 )=0,886; 0,891; 0,889; 0,890. da (
   
   
)=3,605; 3,609; 3,368; 3,215. 
           roca   =1,05, gvaqvs: 
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 (
   
   
 )=1,070; 1,076; 1,076; 1,079 da (
   
   
)=5,067; 5,129; 4,818; 4,628.      
    orive magaliTSi ganxiluli qvesadgurebi („avangardi“/“var-
keTili“) gaadgilebulia qalaqebis (quTaisi/Tbilisi) terito-
riaze da maTi kombinirebuli datvirTvebi TiTqmis Tanabari 
procentuli Tanafardobisaa (danarTi 2.14 da danarTi 2.36). 
kerZod, am qvesadgurebis kombinirebuli datvirTvebi Sesabamisad 
Seadgens: sayofacxovrebo-komunaluri – 10%/10%; administraciu-
li Senobebi da ofisebi – 20%/20%; samrewvelo sawarmoebi – 
10%/20%; qalaqis sacxovrebeli raioni – 40%/40%; qalaqis 
samrewvelo raioni – 20%/10%. miuxedavad imisa, rom am qvesad-
gurebze sxvadasxva somZlavris (sxvadasxva eleqtruli paramet-
rebis) transformatorebi dgas, maTi gavlena datvirTvis 
maregulirebel efeqtze, praqtikulad, erTidaigivea.  
      magaliTi 3. 110/10 kv Zabvis qvesadguri “jugaani”. aq dgas 
1x6,3 mgva simZlavris transformatori, romlis sapasporto 
monacemebi Semdegia:  უ ს =0.015 mgvt;  უ ს =0.050 mgvar;  =14,7 omi; 
 =220,4 omi. am  qvesadguris kombinirebul datvirTvaSi Sedis: 
sayofacxovrebo-komunaluri – 70%: administracuili Senobebi da 
ofisebi – 20%; samrewvelo sawarmoebi – 10%. 
   roca   =1, maSin dabali Zabvis mxares qvesadguris datvirTvaa 
P=0,5 mgvt da Q=0.25 mgvar. Sesabamisad datvirTvis statikuri 
maxasiTeblebia (danarTi 2.44):  
  P=-0.065+1,436   -1,783   2 +0,912   3  da  Q=2,801_6,044   +3,493   2 
anu fardobiT erTeulebSi: 
   =-0.13+2,872   -3,566   2 +1,824   3 da   =11,204_24,176   +13,972   2   
 (5.3) da (5.4) gamosaxulebaTa saSualebiT gamovTvaloT  მაღ da 
 მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas da Sedegebi 
SevitanoT cxrilSi (cxr.5.9). 
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cxr.5.9.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas 
(q/s „jugaani“) 
  
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 მაღ, mgvt 0,439 0,461 0,486 0,515 0,55 0,59 0,64 
 მაღ, mgvar 0,218 0,225 0,254 0,306 0,383 0,492 0,638 
 
     am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs (transformatoris maRal mxares) 
aqvT Semdegi saxe: 
       P=0,238+0,581   -0,971   2 +0,667*  3  da  Q=4,265-9,245   +5,286   2   , 
anu fardobiT erTeulebSi  
    =0,462+1,128   -1,885   2 +1,295*  3 da   =13,938-30,212   +17,274   2.  
    igive gamoTvlebi Catarda im SemTxvevisTvis, roca qvesad-
guris datvirTva (dabal mxares)  gaxda 2-jer meti, anu P=1,0 mgvt 
da Q=0,5 mgvar. miRebuli Sedegebi warmodgenilia 5.10 cxrilSi. 
 
cxr.5.10.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas 
datvirTvis 2-jer gazrdisas (q/s „jugaani“) 
   
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 მაღ, mgvt 0,867 0.91 0.959 1,016 1,084 1,162 1,253 
 მაღ, mgvar 0,422 0,432 0,482 0,573 0,708 0,892 1,132 
    
    am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs aqvT Semdegi saxe: 
       P=0,407+1,303   -2,028   2 +1,334*  3  da  Q=-7,211-15,57   +8,932   2 , 
anu fardobiT erTeulebSi  
   =0,401+1,282   -1,996   2 +1,313*  3 da   =12,585-27,173   +15,588   2.  
  aseve, igive gamoTvlebi Catarda im SemTxvevisTvis, roca qvesad-
guris datvirTva (dabal mxares) gaxda 3-jer meti, anu P=1,5 mgvt 
da Q=0,75 mgvar. miRebuli Sedegebi warmodgenilia 5.11 cxrilSi. 
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cxr.5.11.  მაღ da  მაღ sidideebi Zabvis sxvadasxva mniSvnelobisas 
datvirTvis 3-jer gazrdisas (q/s „jugaani„) 
  
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 მაღ, mgvt 1,297 1,359 1,433 1,518 1,619 1,736 1,871 
 მაღ, mgvar 0,636 0,65 0,721 0,851 1,045 1,307 1,644 
      
am bolo SemTxvevaSi datvirTvis statikuri 
maxasiaTeblebis saangaroSo gamosaxulebebs aqvT Semdegi saxe: 
     P=-0,752+6,023   -7,085   2 +3,332*  3  da  Q=10,32-22,21   +12,741   2 , 
anu fardobiT erTeulebSi  
   =-0.495+3,968   -4,667   2+2,194*  3 da   =12,127-26,099   +14,972   2.      
     miRebul gamosaxulebaTa Tanaxmad Zabvis cvlilebisas 
(fardobiT erTeulebSi) datvirTvis cvlileba (procentebSi) 
Semdegi saxisaa (cxr.5.12). 
 
cxr.5.12.  datvirTvis cvlilebaTa mniSvnelobebi procentebSi 
(q/s „jugaani“) 
   
reJimi    0,92 0,94 0,96 0,98 1,0 1,02 1,04 1,06 1,10 
d
a b
. P=0,5, 
1,0, 1,5  
   -8,57 -6,63 -4,55 -2,35 0 2,5 5,16 8,0 14,21 
   -21,2 -15,56 -12,84 -6,98 0 8,09 17,31 27,6 51,65 
ma
R
al
i 
mx
ar
e P=0,52 
mgvt 
   -8,66 -6,70 -4,61 -2,38 0 2,54 5,24 8,1 14,36 
   -22,05 -18,41 -13,52 -7,38 0 8,63 18,51 29,6 55,6 
P=1,02 
mgvt 
   -8,65 -6,69 -4,6 -2,38 0 2,53 5,22 8,07 14,33 
   -22,05 -18,4 -13,51 -7,38 0 8,62 18,49 29,6 55,55 
P=1,52 
mgvt 
   -8,62 -6,65 -4,57 -2,36 0 2,52 5,18 8,03 14,29 
   -21,18 -17,68 -12,98 -7,09 0 8,29 17,78 28,5 53,4 
 
      ganxilul SemTxvevebSi datvirTvis maregulirebeli efeqti, 
Seadgens (pirveli – dabal mxares, bolo sami - maRal mxares): 
           roca   =0,95, gvaqvs: 
(
   
   
 )=1,035; 1,053; 1,045; 1,041  da  (
   
   
)=2,375; 2,609; 2,444; 2,348. 
            roca   =1, gvaqvs: 
(
   
   
 )=1,212; 1,243; 1,229; 1,216.  da  (
   
   
)=3,768; 4,336; 4,003; 3,935. 
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         roca   =1,05, gvaqvs: 
 (
   
   
 )=1,416; 1,453; 1,433; 1,424  da  (
   
   
)=6,204; 6,063; 5,562; 5,432. 
     rogorc vxedavT, mcire datvirTvis qvesadgurzec ki, sadac 
gancxvavebuli saxis kombinirebuli datvirTvaa, transformatore-
bis gavlena datvirTvis maregulirebel efeqtze, umniSvneloa.      
   unda aRiniSnos, rom rac metia qvesadguris datvirTva miT 
naklebia reaqtiuli datvirTvis maregulirebeli efeqtis ric-
xviTi mniSvneloba maRal mxares, xolo aqtiuri datvirTvis mare-
gulirebeli efeqti praqtikulad ar icvleba. kerZod, datvirTvis 
samjer gazrdisas reaqtiuli datvirTvis maregulirebeli efeqti 
maRal mxares (9-10)%-iT naklebia amave datvirTvis maregu-
lirebel efeqtTan SedarebiT dabal mxares, aqtiuri datvirTvis 
maregulirebeli efeqtis cvlileba ki ar aRemateba (1-2)%-s.   
 
                
    
nax.5.6. reaqtiuli simZlavris statikuri maxasiaTebeli 
transformatoris dabal (1) da maRal (2) mxares: 
a)  110/10 kv Zabvis qvesadguri “varkeTili”; 
b) 110/10 kv Zabvis qvesadguri “avangardi”. 
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5.3. eleqtrogadacemis xazis gavlena 
datvirTvis maregulirebel efeqtze 
simZlavris danakargebi eleqtrogadacemis xazis grZiv 
parametrebSi gamoiTvleba formulebiT: 
             =
     
  
        da        =
     
  
  , 
sadac: P da Q  - xazis bolos datvirTva;   
        R da X  - xazis grZivi aqtiuri da reaqtiuli winaRoba.  
    simZlavrisa da Zabvis fardobiTi mniSvnelobebis gamoyenebiT 
SeiZleba davweroT: 
      =
     
       
 
    ნ 
 
        da        =
     
       
 
    ნ 
 
   
   aqtiuri simZlavris danakargebi xazis ganiv G da B 
gamtarobaSi Zabvis kvadratis proporciulia. maSasadame, 
                 = 
  G = გვ     
    L da   = 
   B =  
       L, 
sadac:    გვ   - 1 km sigrZis xazze gvirgvinis movlenaze aqtiuri   
             simZlavris  danakargebi; 
              - km sigrZis xazis reaqtiuli gamtaroba; 
          L  - xazis sigrZe, km. 
    simZlavris danakargebi xazSi 
                  =
     
       
 
    ნ 
   + გვ     
    L                                                      
                 =
     
       
 
    ნ 
   -    ნ 
       L.                
          maSasadame, simZlavre xazis TavSi                           
                            თავი=       
     
       
 
    ნ 
   + გვ     
  L                             (5.6) 
               თავი=      
     
       
 
    ნ 
   –     ნ 
     L.                            (5.7) 
    ganvixiloT ramdenime ricxviTi magaliTi. 
   magaliTi 1. 35 kv Zabvis L=20 km sigrZis sahaero xazis boloSi 
mierTebuli datvirTvis statikuri maxasiaTebelia 
  P=4,773+3,738   -9,188   2 +6,677   3  da  Q=45,329_96,699   +54,972   2 
anu fardobiT erTeulebSi (  =6 mgvt da   =3,602 mgvar):  
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  =0,795+0,623   -1,531   2 +1,113   3 da   =12,584_26,846   +15,262   2 .  
    xazze gamoyenebulia AC-95/16 markis sadeni, romlis eleqtru-
li parametrebia:   =0,306 omi/km;   =0,421 omi/km;    =2,7 10-6 sim/km da 
 გვ  =0. 
    (5.6) da (5.7) gamosaxulebaTa saSualebiT gamovTvaloT  თავი  da 
 თავი   simZlavreTa sidideebi Zabvis sxvadasxva mniSvnelobisas da 
Sedegebi SevitanoT cxrilSi (cxr.5.13).      
             
 cxr.5.13.  თავი  da  თავი   simZlavreTa sidideebi Zabvis sxvadasxva 
mniSvnelobisas (35 kv Zabvis g/x)  
   
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 თავი, mgvt 5,670 5,802 5,992 6,245 6,565 6,962 7,442 
 თავი, mgvar 3,160 3,104 3,342 3,872 4,697 5,818 7,210 
   
    am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs xazis TavSi aqvT Semdegi saxe: 
      P=4,947+6,221   -14,25   2 +9,333*  3  da  Q=49,19-104,2   +58,882   2   , 
anu fardobiT erTeulebSi (  =6,245 mgvt da   =3,872 mgvar):  
   =0,792+0,995   -2,28   2 +1,493*  3 da   =12,704-26,911   +15,207   2.  
      ganxilul SemTxvevebSi datvirTvis maregulirebeli efeqti 
Seadgens (pirveli sidide warmoadgens datvirTvis maregulire-
bel efeqts xazis boloSi, meore ki – xazis TavSi): 
       =0,95,     (
   
   
 )=0.728; 0,705  da  (
   
   
)=2,152; 1,982.  
        =1,    (
   
   
 )=0,952; 0,914   da  (
   
   
)=3,678; 3,503. 
        =1,05,    (
   
   
 )=1,089; 1,145  da  (
   
   
)=5,204; 5,024. 
    igive gamoTvlebi Catarda im SemTxvevisTvis, roca xazis 
bolos datvirTva gaxda 2-jer meti, anu P=12,0 mgvt da Q=7,204 
mgvar. miRebuli Sedegebi warmodgenilia 5.14 cxrilSi. 
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       cxr.5.14.  თავი  da  თავი   simZlavreTa sidideebi Zabvis sxvadasxva   
     mniSvnelobisas, roca datvirTva gaxda 2-jer meti (35 kv Zabvis g/x) 
 
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 თავი, mgvt 11,858 12,084 12,456 12,979 13,666 14,537 15,614 
 თავი, mgvar 7,079 6,922 7,392 8,484 10,203 12,560 15,575 
      
 am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs aqvT Semdegi saxe: 
 P=12,132+11,644   -32,8   2 +22,003*  3 da Q=-106,0-223,276   +125,76   2 , 
anu fardobiT erTeulebSi (  =12,979 da   =8,484) 
   =0,935+0,897   -2,527   2 +1,695*  3 da   =12,494-26,317   +14,823   2.  
     ganxilul SemTxvevebSi datvirTvis maregulirebeli efeqti 
Seadgens (pirveli sidide warmoadgens datvirTvis maregulire-
bel efeqts xazis boloSi, meore ki – xazis TavSi): 
        =0,95,   (
   
   
 )=0.728; 0,685  da  (
   
   
)= 2,152; 1,847. 
        =1,   (
   
   
 )= 0,952; 0,928  da  (
   
   
)= 3,678; 3,329. 
        =1,05,  (
   
   
 )= 1,089; 1,197  da  (
   
   
)= 5,204; 4,811. 
      magaliTi 2. 110 kv Zabvis L=20 km sigrZis sahaero xazis 
boloSi mierTebuli datvirTvis statikuri maxasiaTebelia 
                            P=11,933+9,344   -22,97   2+16,693   3  
                                Q=125,842_268,456   +152,613   2 
anu fardobiT erTeulebSi (  =15 mgvt da   =10 mgvar):  
   =0,795+0,623   -1,531   2 +1,113   3 da   =12,584_26,846   +15,261   2 .    
      xazze gamoyenebulia AC-150/24 markis sadeni, romlis 
eleqtruli parametrebia:   =0,199 omi/km;   =0,42 omi/km;    =2,7 10-6 
sim/km da  გვ  =0. 
    (5.6) da (5.7) gamosaxulebaTa saSualebiT gamovTvaloT  თავი  da 
 თავი   simZlavreTa sidideebi Zabvis sxvadasxva mniSvnelobisas da 
Sedegebi SevitanoT cxrilSi (cxr.5.15).                
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cxr.5.15.  თავი  da  თავი   simZlavreTa sidideebi Zabvis sxvadasxva 
mniSvnelobisas (110 kv Zabvis g/x) 
 
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 თავი, mgvt 13,641 14,008 14,493 15,107 15,863 16,776 17,859 
 თავი, mgvar 7,681 7,537 8,168 9,572 11,750 14,705 18,440 
 
     am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs xazis TavSi aqvT Semdegi saxe: 
P=11,3+12,622   -27,478   2 +18,663*  3 da Q=128,61-273,92   +154,882   2 , 
anu fardobiT erTeulebSi (  =15,107 mgvt da   =9,572 mgvar):  
   =0,748+0,836   -1,819   2 +1,235*  3 da   =13,436-28,617   +16,181   2.  
      ganxilul SemTxvevaSi datvirTvis maregulirebeli efeqti 
Seadgens (pirveli sidide warmoadgens datvirTvis maregulire-
bel efeqts xazis boloSi, meore ki – xazis TavSi): 
         =0,95,    (
   
   
 )=0.728; 0,724  da  (
   
   
)=2,150; 2,127.  
         =1,   (
   
   
 )=0,90; 0,903   da  (
   
   
)=3,676; 3,745. 
         =1,05,   (
   
   
 )=1,089; 1,101  da  (
   
   
)=5,202; 5,363. 
    igive gamoTvlebi Catarda im SemTxvevisTvis, roca xazis 
boloSi datvirTva igivea, xolo xazis sigrZe aris 2-jer meti - 
L=40 km. miRebuli Sedegebi warmodgenilia 5.16 cxrilSi.  
 
cxr.5.16.  თავი  da  თავი   simZlavreTa sidideebi Zabvis sxvadasxva 
mniSvnelobisas, roca xazis sigrZe 2-jer metia (110 kv Zabvis g/x) 
  
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 თავი, mgvt 13,753 14,112 14,595 15,214 15,982 16,914 18,026 
 თავი, mgvar 7,445 7,227 7,794 9,144 11,28 14,206 17,928 
 
    am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs aqvT Semdegi saxe: 
 P=12,635+9,994   -26,075   2 +18,66*  3 da Q=-131,53-279,606   +157,22   2, 
anu fardobiT erTeulebSi (  =15,214 da   =9,144) 
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   =0,830+0,657   -1,714   2 +1,227*  3 da   =14,384-30,578   +17,194   2.  
       ganxilul SemTxvevaSi datvirTvis maregulirebeli efeqti 
Seadgens (pirveli sidide warmoadgens datvirTvis maregulire-
bel efeqts xazis boloSi, meore ki – xazis TavSi): 
         =0,95,   (
   
   
 )=0.728; 0,723  da  (
   
   
)= 2,150; 2,091. 
         =1,   (
   
   
 )= 0,90; 0,910  da  (
   
   
)= 3,676; 3,81. 
        =1,05,   (
   
   
 )= 1,089; 1,116  da  (
   
   
)= 5,202; 5,529. 
    igive gamoTvlebi Catarda im SemTxvevisTvis, roca xazis 
sigrZe aris  L=20 km, xolo xazis bolos datvirTva gaxda 2-jer 
meti, anu P=30,0 mgvt da Q=20 mgvar. miRebuli Sedegebi 
warmodgenilia 5.17 cxrilSi. 
 
cxr.5.17.  თავი  da  თავი   simZlavreTa sidideebi Zabvis sxvadasxva 
mniSvnelobisas, roca datvirTva xazis boloSi 2-jer gaizarda (110 kv 
Zabvis g/x) 
  
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 თავი, mgvt 27,505 28,223 29,19 30,428 31,964 33,828 36,052 
 თავი, mgvar 16,306 16,041 17,357 20,249 24,721 30,784 38,449 
    
    am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs aqvT Semdegi saxe: 
 P=24,448+22,1   -54,22   2 +38,0*  3 da Q=-262,928-559,11   +316,431   2 , 
anu fardobiT erTeulebSi (  =30,428 da   =20,249) 
   =0,805+0,727   -1,781   2 +1,249*  3 da   =12.985-27,612   +15,627   2.  
       ganxilul SemTxvevaSi datvirTvis maregulirebeli efeqti 
Seadgens (pirveli sidide warmoadgens datvirTvis maregulire-
bel efeqts xazis boloSi, meore ki – xazis TavSi): 
      =0,95,   (
   
   
 )=0.728; 0,725  da  (
   
   
)= 2,152; 2,089. 
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       =1,    (
   
   
 )= 0,952; 0,912  da  (
   
   
)= 3,678; 3,670. 
      =1,05,   (
   
   
 )= 1,089; 1,118  da  (
   
   
)= 5,204; 5,252. 
  igive gamoTvlebi Catarda im SemTxvevisTvis, roca xazis sigrZe 
aris  L=40 km, xolo xazis bolos datvirTva ki igivea, anu P=30,0 
mgvt da Q=20 mgvar. miRebuli Sedegebi warmodgenilia 5.18 
cxrilSi.      
     
cxr.5.18.  თავი  da  თავი   simZlavreTa sidideebi Zabvis sxvadasxva 
mniSvnelobisas, roca xazis sigrZe 2-jer gaizarda, xolo datvirTva 
ar Secvlila (110 kv Zabvis g/x) 
   
   0,85 0,90 0,95 1,00 1,05 1,10 1,15 
 თავი, mgvt 27,953 28,637 29,598 30,855 32,438 34,381 36,720 
 თავი, mgvar 16,778 16,386 17,629 20,50 25,001 31,159 38,996 
    
    am SemTxvevaSi datvirTvis statikuri maxasiaTeblebis 
saangariSo gamosaxulebebs aqvT Semdegi saxe: 
   P=25,325+25,43   -62,565   2 +42,665*  3 da Q=-274,2-581,2   +327,5   2 , 
anu fardobiT erTeulebSi (  =30,855 da   =20,5) 
    =0,821+0,824   -2,028   2 +1,383*  3 da   =13,376-28,351   +15,975   2.  
      ganxilul SemTxvevebSi datvirTvis maregulirebeli efeqti 
Seadgens (pirveli sidide warmoadgens datvirTvis maregulire-
bel efeqts xazis boloSi, meore ki – xazis TavSi): 
          =0,95,   (
   
   
 )=0.728; 0,715  da  (
   
   
)= 2,152; 2,002. 
         =1,   (
   
   
 )= 0,952; 0,917  da  (
   
   
)= 3,678; 3,599. 
        =1,05,   (
   
   
 )= 1,089; 1,139  da  (
   
   
)= 5,204; 5,197. 
     ganxiluli magaliTebis mixedviT SegviZlia davaskvnaT, rom 
datvirTvis maregulirebel efeqtze xazis gavlena aracalsaxaa. 
kerZod, dabali muSa Zabvebisas maregulirebeli efeqti xazis 
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TavSi ufro naklebia, vidre mis boloSi, xolo maRali muSa 
Zabvebisas piriqiT. es miuTiTebs masze, rom datvirTvis 
statikuri maxasiaTeblis grafiki xazis TavSi naklebad cicaboa, 
vidre mis boloSi. xazis sigrZesa da mis datvirTulobas mcire 
raodenobrivi koreqtivebi Seaqvs am kanonzomierebaSi. 
 
5.4. manawilebeli qselis gavlena 
datvirTvis maregulirebel efeqtze 
   eleqtruli sistemis rogorc damyarebuli reJimis paramet-
rebis, aseve gardamavali procesebis (dinamikuri mdgradobis) 
gaangariSeba tardeba kvanZuri potencialebis (Zabvebis) gantole-
baTa sistemis amoxsnis gziT. mTel rig SemTxvevebSi es gaanga-
riSebebi sruldeba garkveuli daSvebebiT. kerZod, calkeuli 
momxmarebeli qselis saangariSo sqemaze warmodgenilia maRali 
Zabvis salteebze modebuli mudmivi sididis (Zabvisagan damouki-
debuli) jamuri (kombinirebuli) datvirTvis saxiT. am SemTxveva-
Si kvanZuri Zabvebis gantolebaTa sistema wrfivia, martivia misi 
amoxsna, magram amoxsnis Sedegebi (Zabvebi qselis kvanZebSi) 
cdomilebebis Semcvelia.  
   im SemTxvevaSi, roca kvaZuri datvirTvebi warmodgenilia 
polinomuri saxis ekvivalenturi statikuri maxasiaTeblebiT 
                  ia
2
iU  ib iU  ic  da      id
2
iU  if iU  ik ,  
maSin gvaqvs: 
                               
        
        
   
 
  1     
   1       1      1     
   1       1  
   
 
                                
        
        
   
 
  2     
   2       2      2     
   2       2  
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  n     
   n       n      n     
   n       n  
   
 
Aaq:            _ i-ur kvanZSi mierTebuli generatoris simZlavre; 
               _ i-ur kvanZSi mierTebuli momxmareblis 
datvirTva.        
   miRebuli gantolebaTa sistema arawrfivia, magram misi amonax-
sni ufro maRali sizustiT xasiaTdeba da, Sesabamisad, eleqtro-
sistemis mdgradoba-aramdgradobis Sesaxeb daskvna ufro 
adekvaturi iqneba.   
     sxvadasxva saxis amocanis maRali sizustiT amoxsnis mizniT, 
pirvel rigSi sakmarisad maRali sizustiT dadgenili unda iqnes 
eleqtro-sistemis 110-35 kv Zabvis avtonomiuri eleqtroqselis 6-
10 kv Zabvaze mierTebul momxmarebelTa statikuri maxasiaTeb-
lebi. 
     calkeuli momxmareblis statikuri maxasiaTebeli rogorc 
wesi cnobilia manawilebeli avtonomiuri qselis 6-10 kv Zabvaze 
(nax.5.7,a) an, ukeTes SemTxvevaSi, samomxmareblo qvesaduris maRa-
li Zabvis (110 kv) salteze. reJimebis gaangariSebis gamartivebis 
mizniT TiTqmis yvela avtonomiuri qselis datvirTva saangariSo 
sqemaze warmodgenilia Sesabamisi maRali Zabvis salteebze 
modebuli kombinirebuli datvirTvis saxiT (nax.5.7,b). 
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  nax.5.7. 110-35 kv Zabvis avtonomiuri qseli 
 
    amocanis aseTi saxiT dasma da misi amoxsnisadmi maRali 
sizustis moTxovna, moiTxovs dadgenili iqnes 110-35 kv Zabvis 
gadacemis qselis gavlenis masStabebi kombinirebuli datvirTvis 
ekvivalentur statikur maxasiaTeblebze. am gavlenis masStabebis 
dasadgenad visargebleT qvemoT mocemuli meTodikiT. 
   gansaxilveli qselis Canacvlebis saangariSo sqema 
warmovadginoT misi elementebis grZivi gamtarobiT (nax.5.8.).  
   viciT, ra ## 8, 18, 19, 20, 24, 23, 28, 29, 30, 31, 32 da 33 kvanZebSi 
mierTebuli calkeuli momxmareblebis datvirTvis statikuri 
maxasiaTeblebi          da         , SegviZlia SevadginoT kvan-
Zuri potencialebis (Zabvebis) Semdegi saxis gantolebaTa sistema: 
                                                     
                                                                   
                                                                    
                          . .   .  .  .   . .    .   .   . .   .    .    (5.8) 
                                                               
            
   
 
                       .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .             
   
                                                                       
              
    
 
                                                                              . 
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            nax.5.8. 110-35 kv Zabvis avtonomiuri qselis  
Canacvlebis saangariSo sqema 
    
   bazisuri    Zabvis (jamuri datvirTvis modebis kvanZis Zabva) 
sxvadasxva mniSvnelobebisaTvis CavataroT gaangariSebaTa seria 
da Zabvis yoveli am mniSvnelobisTvis ganvsazRvroT mabalan-
sebeli kvanZis datvirTva formuliT  
                                            . 
       gaangariSebiT miRebul datvirTvaTa mniSvnelobebi 
gamovTvaloT fardobiT erTeulebSi (  =P/   da   =Q/  ) da 
Sedegebi warmovadginoT cxr.5.19-is saxiT.  
 
     cxr.5.19. datvirTvaTa mniSvnelobebi (fardobiT erTeulebSi) 
UUU* 0,80 0,85 0,90 0,95 1,00 1,05 1,10 1,15 1,20 
PP*          
Q*          
    
am cxrilis monacemebis safuZvelze, interpolaciis 
romelime meTodiT, davadgenT saZiebeli maxasiaTeblebis 
analizur saxes. 
   aRniSnuli meTodikis gamoyenebiT davadgineT saqarTvelos 
eleqtrosistemis 110-35 kv Zabvis yvela avtonomiuri eleqtro-
qselis 6-10 kv Zabvaze mierTebul momxmarebelTa statikuri 
maxasiaTeblebze avtonomiuri qselis gavlenis masStabebi.   
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     Tavdapirvelad gamokvleuli da dadgenili iqna saqarTve-
los eleqtrosistemis 110-35 kv Zabvis yvela avtonomiuri 
eleqtroqselis 6-10 kv Zabvis kvanZebSi mierTebul momxmarebelTa 
statikuri maxasiaTeblebi da, Sesabamisad, maTi maregulirebeli 
efeqtebi Zabvis mixedviT 
   
   
   da  
   
   
 . 
     saiulustraciod, cxr.5.20-Si naCvenebia „xaSuri 220“ da 
“gurjaani 220” qvesadgurebis avtonomiuri qselis 6-10 kv Zabvis 
kvanZebis kombinirebuli datvirTvebis statikuri maxasiaTeblebi, 
romelic Cawerilia meore rigis polinomis saxiT, xolo cxr.5.21-
Si naCvenebia amave qvesadgurebis kombinirebuli datvirTvis 
statikuri maxasiaTeblebis maregulirebeli efeqti sxvadasxva 
muSa Zabvaze. 
 
cxr.5.20. 6-10 kv Zabvis kvanZebis jamuri datvirTvebis statikuri 
maxasiaTeblebi manawilebeli qselis gavlenis gareSe 
 
110-35 kv Zabvis qseli P QQQ 
“xaSuri 
220” 
abs.erT. 71,46-100,8   +68,46   2 260,658_556,796   +318,466   2 
fard. erT 1,827-2,578   +1,751   2 11,674_24,937   +14,263   2 
gurjaani 
“220” 
abs.erT. 60,73-89,48   +64,05   2 224,764_482,529   +277,597   2 
fard. erT 1,72-2,533   +1,814   2 11,334_24,331   +13,997   2 
 
    gaangariSebebi Catarebuli iqna saqarTvelos eleqtro-
sistemis yvela 110-35 kv Zabvis avtonomiuri eleqtroqselisTvis 
da, saiulustraciod, „xaSuri 220“ da “gurjaani 220” 
qvesadgurebis avtonomiuri qselis SemTxvevaSi miRebuli 
Sedegebi (kombinirebuli datvirTvis statikuri maxasiaTeblebi) 
naCvenebia cxr.5.23-Si. cxr.5.24-Si naCvenebia aRniSnuli qvesad-
gurebis jamuri datvirTvis maregulirebeli efeqtis mniSvne-
lobebi manawilebeli qselis gavlenis gaTvaliswinebiT. 
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cxr.5.21 6-10 kv Zabvis kvanZebis jamuri datvirTvebis statikuri 
maxasiaTeblebis maregulirebeli efeqti manawilebeli qselis gavlenis 
gareSe 
 
110-35 kv Zabvis 
avt. qseli  
   
   
  
   
   
  
U*=0,95 U*=1,0 U*=1,05 U*=0,95 U*=1,0 U*=1,05 
“xaSuri 220” 0,747 0,922 1,097 2,163 3,589 5,015 
gurjaani “220” 0,913 1,095 1,276 2,263 3,663 5,063 
   
cxr.5.22. qselis jamuri datvirTvebis statikuri maxasiaTeblebi 
avtonomiuri qselis gavlenis gaTvaliswinebiT 
 
110-35 kv Zabvis avt. 
qseli 
P QQQ 
“xaSuri 
220” 
abs.erT. 81,2_119,5   +78,4   2 279,9_593,7   +338,09   2 
fard. erT 2,025_2,98   +1,955   2 11,523_24,442   +13,919   2 
gurjaani 
“220” 
abs.erT. 70,28_108,1   +74,0   2 240,9_513,7   +294,4   2 
fard. erT 1,943-2,988   +2,045   2 11,152_23,782   +13,63   2 
 
 
cxr.5.23 qselis  jamuri datvirTvebis statikuri maxasiaTeblebis  
maregulirebeli efeqti manawilebeli qselis gavlenis 
gaTvaliswinebiT 
 
110-35 kv Zabvis 
avt. qseli  
   
   
  
   
   
  
U*=0,95 U*=1,0 U*=1,05 U*=0,95 U*=1,0 U*=1,05 
“xaSuri 220” 0,735 0,930 1,126 2,006 3,396 4,788 
gurjaani “220” 0,898 1,102 1,307 2,115 3,478 4,841 
 
cxr.5.22 da cxr.5.23-is monacemebis Sedareba gviCvenebs, rom 
manawilebeli qselis gavleniT kombinirebuli datvirTvis mare-
gulirebeli efeqti avtonomiuri qselis gavleniT icvleba 
ramde-nime erTeuli procentis farglebSi. maSasadame, 
datvirTvis statikuri maxasiaTeblebi, romlebic dadgenili 
iqneba 6-10 kv Zabvaze, sistemaSi mimdinare nebismieri saxis 
gardamavali proce-sebis analizisTvis, praqtikulad, ar 
moiTxovs raime koreqtirebas im mizniT, rom angariSebiT miRebu-
li Sedegebi ar gamovides sainJinro gaangariSebebisTvis 
dasaSvebi cdomilebebis farglebs gareT.  
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daskvna Tavi 5-is mimarT 
  1.  kerZod, dabali muSa Zabvebisas datvirTvis maregulirebeli 
efeqti xazis TavSi ufro naklebia, vidre mis boloSi, xolo ma-
Rali muSa Zabvebisas piriqiT. es miuTiTebs masze, rom datvir-
Tvis statikuri maxasiaTeblis grafiki xazis TavSi ufro metad 
cicaboa, vidre mis boloSi. xazis sigrZesa da mis datvir-
Tulobas am kanonzomierebaSi mcireodeni koreqtivebi Seaqvs. 
  2. gamokvleuli iqna sadablebeli transformatoris (110/10 kv) 
gavlena datvirTvis maregulirebel efeqtze da dagenili iqna, 
rom mcire sididis datvirTvisas es gavlena umniSvneloa. rac 
metia qvesadguris datvirTva miT naklebia reaqtiuli datvirTvis 
maregulirebeli efeqtis ricxviTi mniSvneloba maRal mxares, 
xolo aqtiuri datvirTvis maregulirebeli efeqti, praqtikulad, 
ar icvleba. kerZod, datvirTvis samjer gazrdisas reaqtiuli 
datvirTvis maregulirebeli efeqti maRal mxares (9-10)%-iT 
naklebia amave datvirTvis maregulirebel efeqtTan SedarebiT 
dabal mxares, aqtiuri datvirTvis maregulirebeli efeqtis 
cvlileba ki ar aRemateba (1-2)%-s. 
 3. Zabvis cvlilebisas transformatori gavlena datvirTvis 
cvlilebaze, praqtikulad, umniSvneloa. es gavlena reaqtiuli 
datvirTvis mimarT ufro metad SesamCnevia.  
 4. dadgenilia 110-35 kv Zabvis avtonomiuri eleqtroqselis 
gavlenis masStabebi am qselis momxmarebelTa datvirTvis 
statikur maxasiaTeblebze.  
  5. rogorc miRebuli Sedegebis analizi gviCvenebs manawilebeli 
qselis gavleniT jamuri datvirTvis maregulirebeli efeqti 
ramdenme erTeuli procentiT icvleba. es miuTiTebs mas, rom am 
angariSebiT miRebuli datvirTvis statikuri maxasiaTeblebi 
dasaSvebia gamoyenebuli iqnes sistemaSi mimdinare nebismieri 
saxis gardamavali procesebis analizisas, Tu ki am avtonomiuri 
qselis datvirTvis SemadgenlobaSi adgili ar aqvs mkveTr 
stuqturul cvlilebebs. 
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4. დასკვნა 
eleqtruli sistemis mdgradi muSaoba pirdapir kavSirSia 
aqtiuri simZlavris balansis darRvevasTan.  aqtiuri simZlavris 
balansis darRveva SeiZleba gamowveuli iqnes sxvadasxva 
mizeziTa da sxvadasxva xarisxiT. umravles SemTxvevaSi, aqtiuri 
simZlavris balansis darRvevisas, irRveva reaqtiuli simZlavris 
balansic. kerZod, datvirTuli generatoris avariuli gamorTva 
gamoiwvevs rogorc aqtiuri, aseve reaqtiuli simZlavris 
deficits, xolo samrewvelo regionis avariuli gamorTva ki 
iwvevs amave simZlavreebis siWarbes. 
   PSS/E kompiuteruli programis saSualebiT gaanalizebuli 
iqna saqarTvelos eleqtrosistemaSi ama Tu im saxis gardamavali 
reJimebi da dadgida, rom reaqtiuli simZlavris ubalansoba mni-
Svnelovnad moqmedebs aqtiuri simZlavris ubalansobis sidideze. 
 aqtiuri simZlavris deficitis aRmofxvris mizniT aqtiuri 
datvirTvis gamorTvasTan erTad, imavdroulad gamorTuli 
reaqtiuli simZlavris sididem deficitis aRmofxvraze SeiZleba 
moaxdinos rogorc dadebiTi, aseve uaryofiTi gavlena. 
    naSromSi ganxiluli yvela SemTxveva miuTiTebs masze, rom 
aucilebelia maRali sizustiT iqnas dadgenili mocemuli 
eleqtrosistemis momxmarebelTa datvirTvis statikuri 
maxasiaTeblebi, maT Soris, datvirTvis statikuri maxasiaTeblebi 
Zabvis mixedviT P*=P*(U*) da Q*=Q*(U*), romelTa saSualebiT 
SesaZlebeli iqneba SevafasoT rogorc aqtiuri, aseve reaqtiuli 
simZlavris Sesabamisi maregulirebeli efeqti Zabvis mixedviT 
** / UP   da ** / UQ  . 
 saqarTvelos energosistemis 110/35 kv Zabvis gadacemis 
qseli pirobiTad daiyo 13 avtonomiur qselad (eleqtro-
energetikul regionad), romelTa Soris kavSiri ganxorcie-
lebulia 220 da 500 kv Zabvis xazebiT da romelTaganac 
TiToeuli manawilebeli qselis konfiguraciisa da momxmare-
belTa saxeobaTa mixedviT xasiaTdeba individualuri Tavisebu-
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rebebiT. TiToeuli avtonomiuri qseli energosistemaSi Semodis 
mxolod erTi 220/110 kv Zabvis qvesadguris saSualebiT. TiToe-
uli eleqtroenergetikuli regionis sadablebeli qvesadgurebis 
10 kv Zabaze mierTebuli kombinirebuli datvirTvisTvis miRebu-
li iqna datvirTvis statikuri maxasiaTeblebi, romelTa saSua-
lebiT miRebuli iqna avtonomiuri qselis kombinirebuli 
datvirTvis statikuri maxasiaTeblebi. 
      mdgradobis analizisaTvis 110/35 kv Zabvis calkeuli 
datvirTvebis statikuri maxasiaTeblebis safuZvelze dadgenili 
iqna am qselis maRali Zabvis qselTan mierTebis kvanZSi 
avtonomiuri qselis jamuri datvirTvis ekvivalenturi statikuri 
maxasiaTebeli.   
TiToeuli avtonomiuri qselisaTvis Cavatare reJimebis 
gaangariSeba (anu am qselis 220 kv Zabvis qselTan mierTebis 
wertilSi) muSa Zabvis sxvadasxva mniSvnelobaze  U*=0,9   1.1, 0.05 
bijiT. 
     miRebuli Sedegebis mixedviT avage statikuri maxa-
siaTeblebi, rac cxadia qselis gavlenas iTvaliswinebs. 
monacemebis Sedarebam gviCvena, rom manawilebeli qselis 
gavleniT kombinirebuli datvirTvis maregulirebeli efeqti 
avtonomiuri qselis gavleniT icvleba ramdenime erTeuli 
procentis farglebSi.  
maSasadame, sistemis mdgradobis analizisas, Tavisuflad 
SeiZleba aviRoT momxmarebelTa ekvivalenturi statikuri 
maxasiaTebeli qselis gavlenis gaTvaliswinebis gareSe. 
kombinirebuli datvirTvis statikuri maxasiaTeblebis 
gadaangariSeba saWiro gaxdeba maSin, Tu am avtonomiuri qselis 
datvirTvis SemadgenlobaSi adgili eqneba mkveTr stuqturul 
cvlilebebs. 
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